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BRADY'S POTTER-BUCKY DIAPHRAGM 
NEW FEATURES 


A new and improved typ 
of grid construction that 
cures even more brilliant re 
sults than our previous grid 

A neat compression bai 
attachment for holding th 
patient still during exposure 

Patient brought nearer to 
plate. An electrical contact 
device for operating a signal lamp or which can be connected to most time switches for maki 
the exposure automatically, from 1 to 90 seconds time at $5.00 extra charge. 

Our speed control is accurate and reliable and timed in actual seconds. It does not requii 
constant repairs. We claim it is the smallest, neatest and most effective Bucky on the market 
6:1 ratio grid cutting off practically 90% of secondary. Takes all makes of cassettes to 17 x 17 
size, operates in horizontal or vertical position, and does Stereoscopic work in either directi: 

All-metal construction electrically welded and practically indestructible. They do not get 
“out of date.” Price $250.00 list with cash discount for quick payment. 


ACID BATH 
— 22 
ICE OR WATER IN or 


DEVELOP, 


/ 


~~ These Compartments 
Our stone tanks are considered the best {5 inches, long 
designs and values on the market. Each 
has a space for ice or hot water for con- 
trolling the developing temperature. The 
5 and 6 compartment styles also have a 
4" air space to prevent temperature of AN 
wash water from affecting the temperature : \ 
of developer. Lengths over all 244 '*-34"" AN 
-40'%" respectively. We have enamel 
tanks also. Send for special circular. 


4-compartment 5-compartment 6-compartment 
Prices shipped from Virginia $45.00 $53.50 $6 


Prices shipped from Chicago, Boston or Brooklyn $50.00 $58.50 $65. 


NEW INTENSIFYING SCREEN PRICES—cer our new net prices 


on standard makes of screens. Alone or mounted into our own or Buck Cassettes at pric 
that are sure to interest you. Will mount in your own make cassettes if preferred. 
We allow very liberal discounts for prompt payment on screens and cassettes. 


BARIFLUFF—Our New Barrum— Light weight or “fluffy” typ 


For those who want a lighter Barium than our regular grade tha it has been the standard for 
nine years. The price is higher—but it is pure Barium containing no phosphates or other ad 
teration to make it float. You cannot afford to use anything but Pure barium. Ours analy 
over 9914 %. Prices per 100 lb. $26.00—s0 lb. $14.00—25 lb. $8.50. 


NEW DENTAL MOUNTS—Ask for sample and prices. 
NEW PRICE LIST Now Ready FOR A COPY—I1 


MAY SAVE YOU MONEY 
We allow liberal cash discounts on all supplies for quick payment. 


GEO. W. BRADY & CO., 761 S. Western Ave., CHICAGO 


In Answering Advertisements please mention The American Journal of Roentgenology & Radium The: 
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PNEUMOPI 


BY HUMBERTO 


INTRODUCTION 


] AVING had an experience of over 800 
cases of pneumoperitoneum, | should 
like to demonstrate, by some of the results 
obtained, the harmlessness of this method 
when it is performed with an appropriate 
technique (including the procedure adopted 
in making the pneumoperitoneum and the 
manner of taking the roentgenograms). 
Mention should be made here that all the 
cases of pneumoperitoneum which I have 
had, have been personally attended by me 
in my private office, without assistance, 
and that all the patients have left my con- 
sulting rooms perfectly well and without 
feeling any ill effects; indeed, in several 
cases the same patient has been pneumo- 
peritonized on three different occasions. 
The inconveniences which have been 
published are, in my opinion, due to 
ignorance on the part of the operators, 
because, firstly, they have employed a 
faulty technique, and secondly, they have 
not been well equipped in their installa- 
tion. The dangers which have been pub- 
lished, such as puncture of omental or 
mesenteric blood-vessels, puncture of abdomi- 
nal viscera, and air embolism may all be 
avoided by introducing the needle at the 
right point of the abdomen, and waiting 
until it is seen that blood does not flow 
through the needle. Peritonitis can be 
avoided by a knowledge of the most 
elementary rules of asepsis. Superficial 
emphysema is an accident which may 
occur, but is not at all dangerous, and 1 


* Read by title at the Twenty-third Annual Meeting of THE AMERICAN ROENTGEN Ray SOCIE? 


12-16, 1922. Discussion on this paper and other 


AIRES, 


in the same symposium will appear ina later mn 


ARGENTINI 


preventable by using the manometer in 
the injecting apparatus. Precipitation of 
cardiac failure can be evaded by examin- 
ing the patient thoroughly clinically and 
performing the pneumoperitoneum only in 
cases where there are no cardiovascular 
troubles or insufficient myocardium. The 
fatal cases produced must have been 
caused by negligence of a thorough clinical 
examination beforehand. 


Fic. 1. Apparatus used by Dr. Carelli for performing 
pneumoperitoneum. This allows one to measure 
the volume of gas injected and the pressure of same. 


On examining my illustrations, it will 
be noticed that there are many cases in 
which clinical diagnosis of the pathological 
condition of the abdomen would have been 
impossible, and even a surgical examina- 
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Fic. 2. View of the table with a 
patient lying on his abdomen 
and the tube above. 


Fic. 3. position ol the table with Fic. 


4. The table seen from one en 
a patient in an inclined pose. 


4 


Fic. 5. Another view of the table. Fic. 6. A lateral view of the table, Fic. 7. The table 


in position to take 
| the two half-circles a lateral view of 
| 


a patient. 
which permit of it being bal- 


anced in both directions. 


Fic. 8. Lateral and horizontal view of a patient, show- 


ing adhesions from liver and intestines to anterior 
abdominal wa... 


‘1G. 9. Lateral view of a patient, showing adhesions to 
lower part of the anterior abdominal wall. 


Z 
BRS 
his 
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tion or exploratory operation would have 
been insufficient to provide the exact 
diagnosis. Certainly the shock produced by 


10 
Fic. 10. Lateral view of a patient, showing adhesions 
from liver and epiploon to anterior abdominal 


wall. 


pneumoperitoneum is far inferior to that 
caused by an exploratory operation, and 
the results of the radiological exploration 
are far more complete than those of the 
surgical examination, because it is possible 
to see the abdominal wall in all its exten- 
sion underneath the diaphragm (so difficult 
to explore surgically) and the posterior 
wall (also difficult to explore surgically, 
because the abdominal organs are all 
resting on Its surface). 

Contraindications of pneumoperitoneum 
are: 

1. Old age (generally speaking). 

2. Cardiac troubles, insufficient 
cardium, etc. 

3. Cachexia. 

4. Extreme obesity. 

5. Acute inflammatory conditions of the 
abdomen. 

6. Hysterical subjects. 


myo- 


the abdomen does not permit further dis- 
tention of the abdominal wall. 

With the advance of roentgenological 
technique, one can expect to obtain the 
precise diagnosis by means of pneumoperi- 
toneum; and with the correct interpreta- 
tion of plates the time will come when it 
will be possible to make pathological 


Cases where a tumor or the tension of 
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anatomy on living subjects, thus realizing 
the prediction of the French professor: 
“L’autopsie sur le vivant.” 


Fic. 11. Lateral view of a patient, showing adhesions 
to anterior abdominal wall from liver and intestines. 


TECHNIQUE 


1. Preparation of the Patient. The prep- 
aration consists in completely emptying 
the digestive tube. In order to do this one 
administers to the patient on two succes- 


I2 


Fic. 12. Lateral descending view of a patient lying on 
right side. Shows left lobe of the liver, spleen and 
left kidney. 


sive mornings preceding examination, a 
purge, which on the first day may be a dose 
of castor-oil, and on the second a saline 
purge. During these two days the patient 
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13 14 15 
Fic. 13. Pelvis, showing the Fic. 14. Lateral view of a patient lying on 
uterus, bladder, ovary and abdomen. Shows lateral 
Fallopian tube. 


Fic. 15. Shows uterus, ov 
view of vertebral and Fallopian tubes. 
column, spleen and both diaphragms. 


aeer 


16 


17 


Fic. 16. Lateral view of a patient lying on left side. 
Shows uterus suspended from the round ligament, 
right ovary, inferior part of the kidney and external 
border of the liver. 


Fic. 17. Frontal view of a patient, horizontal position. 
Shows both diaphragms, outline of both lobes of th 
liver, large spleen, pancreas, right kidney, uterus_and 
ovaries. 
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18 


19 


Fic. 18. Shows adhesions of liver to right diaphragm, Fic. 19. Frontal view of a patient, horizontal posi- 

and a single kidney in the shape of a horseshoe. tion. Shows outline of liver, both diaphragms, right 

kidney in first degree of ptosis, small and lobulated 

left kidney. The ureter is seen quite clearly; spleen 

adherent to the kidney. Diagnosis: Purulent 

| scleronephritis. In the pelvis is seen uterus and 
both ovaries. Diagnosis confirmed by operation. 


) 
20 2!I 
Fic. 20. Ectopic kidney adhering to the lateral abdom- Fic. 21. Same patient as seen in Fig. 20, but lateral 
inal wall. Large left kidney, uterus and ovary. view. Shows adhesions from ectopic kidney to lateral 


abdominal wall. 
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22 23 


Fic. 22. Biloculated echinococcus cyst of left kidney, Fic. 23. Hydronephrosis of left kidney, showing the 
uterus and both ovaries. descending colon adhering to the kidney. 


Fic. 24. Frontal view of a patient in descending position 
Outline of right kidney shows irregularity of its 
lobulations. Diagnosis: Nephroma. Confirmed by 
the operation. Uterus, round ligament, ovaries, and 
bladder, half full, are seen. 


Fic. 25. Same patient in oblique position, 


| 
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Fic. 26. Frontal view of a patient lying on right side. 
The immense tumor belongs to left kidney, showing 
adhesions to lateral abdominal wall. Above the kidney 
the spleen is clearly seen, pushed against the dia- 
phragm by the development of the tumor. Diagnosis: 
Echinococcus cyst of left kidney. Eight liters of 
liquid removed. 


27 


Fic. 27. Frontal and ascending view of same patient. 


29 


Fic. 28. Frontal and horizontal view of same patient Fic. 29. Frontal view of a patient, ascending position. 


Large tumor of right kidney on which the liver leaves 
its impression. Diagnosis: Hydatid of right kidney. 
Confirmed by the operation. 
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30 


Fic. 30. Frontal view of same patient, horizontal posi- Fic. 31. Frontal view of same patient lying on left 
tion. Liver, spleen, pancreas and left kidney clearly side. The tumor clearly seen; uterus suspended from 
seen. the round ligament. 


33 


Fic. 32. Frontal view of a patient, horizontal position. _ Fic. 33. Frontal view of same patient, ascending po 
The tumor of right kidney clearly seen. Diagnosis: 
Echinococcus cyst of liver. Confirmed by the 
operation. 


ne 
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34 


Fic. 34. Frontal view, horizontal position. Exterior Fic. 35. Frontal view, horizontal ascending position. 
border of liver and right lobe shown. Diagnosis: Shows 
Nucleus of primitive cancer of the liver. Cont 


gall-bladder dilated. Liver, spleen and pan- 
rmed creas clearly seen. 
by autopsy. Pancreas clearly shown in this pict 


pieceure. 


36 


Fic. 36. Frontal view, horizontal position. Shows an Fic. 37. Frontal view, horizontal position. Patient had 
abscess on the inferior surface of the liver. Right clinical symptoms of 
kidney descended, uterus, etc 


echinococcus cyst of liver. 
Diagnosis: Syphilis of the liver. Diagnosis based on 
the following: Outline of liver not sharp and regular, 
shows the lobulations of the “foie ficelé,’’ edge of 


liver rounded and spleen big. Treatment confirmed 
the diagnosis. 


2 
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38 39 


Fic. 38. Pancreatic cyst (quiste del pancreas), uterus, Fic. 39. Oblique view of a normal liver 
ovaries, bladder, ete. 


Fic. 40. Perihepatitis. , Fic. 41. Frontal view, descending position. Distended 
gall-bladder clearly seen suspended from the liv 
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42 43 
Fic. 42. Oblique position. Adhesions between the liver Fic. 43. Frontal view, horizontal position, subdia- 
and abdominal wall and distended gall-bladder. phragm abscess. 
45 
Fic. 44. Distended gall-bladder, uterus, ovaries, etc. Fic. 45. Clearly shows gall-stones, liver, spleen, 


pancreas and fibroid of the uterus. 
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46 


Fic. 46. Hydatid of the spleen. Fic. 47. Same patient, descending position. 


48 49 


Fic. 48. Lateral view of large hydatid of the liver. Fic. 49. Frontal view of the same patient. 
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50 


Fic. 50. Pediculated hydatid of right lobe of liver. Fic. 51. Hydatid of right lobe of liver. 


52 


53 


Fic. 52. Lateral view, horizontal position. Hydatid of | Fic 
the anterior abdominal wall in a patient operated 
upon for echinococcus cyst. 


53. Frontal view of a patient showing a small 
hydatid of the rectovesical connective tissue. 


a 

Fro 


272 Pneumoperitoneum 


Fic. 54. Hydatid of left lobe of liver and pediculated Fic. 55. Same patient, descending position, showing 
cysts of the right lobe. Spleen pushed downwards by uterus pregnant at one month. 


the development of the cyst. Shadow seen underneath 
is the kidney. Diagnosis: Pediculated cysts of the 
right lobe of the liver. Diagnosis because the right 
kidney was seen underneath without being deformed. 
Confirmed by the operation. 


56 


Fic. 56. Large hydatid of right lobe of liver. In right Fic. 57. Same patient, showing the cyst ( 
lobe also small pediculated one. Hydatid in the spleen described. 
and another in the mesentertum. 


4 
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Fic. 58. Frontal view, horizontal position. Large cyst Fic. 59. Same patient in descending position, showing 
of spleen. Cyst of abdominal wall causing a dent in another cyst in the connective rectovesical tissue 
the anterior surface of the liver. with four daughter cysts. 


Fic. 60. Same patient. Showing clearly three of the i1;. 61. Lateral view of same patient, descending 
above cysts. position, showing outline of lower cyst in the pert- 
toneal cavity. 


| 
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Fic. 62. Frontal view of same patient lying on right Fic. 63. Same patient lying on left side. It would hav 
side. Adhesion of cyst to lateral abdominal wall been impossible to make the diagnosis clini 
clearly shown. or by a surgical examination. 


65 


64 


Fic. 64. Multiple echinococcus cysts of liver, of spleen, Fic. 65. Frontal view of same patient, descendin 
abdominal wall and pelvis. Patient operated upon position. Shows the cysts of the abdominal 
on three occasions. Dr. Finochietto removed 21 near the liver, a pediculated cyst, and several « 
cysts. in the pelvis. 
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Fic. 66. Shows multiple cysts of liver and abdominal Fic. 67. Frontal view. Patient lying on right side, 
wall. descending position. Shows cysts of the pelvis. 


68 


69 


Fic. 68. Frontal view. Patient Ivying on abdomen. 
Shows cvsts ol the pe Ivis. Outlines rather confused 
on account of number. 


Fic. 69. Ovarian cyst in a woman six months pregnant. 
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7 


Fic. 70. Frontal view of same patient. Shows pregnant Fic. 71. Fibroid of uterus. Frontal view, descending 
uterus and the cyst on right side. position. 


72 73 


Fic. 72. trontal view. Patient Iving on left side. A Fic. 73. Same patient, ‘descending position. 5 
round shadow ts seen, representing a cyst of the cyst with its pedicle. 
left ovary with a long pedicle. 
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is put on a watery diet. On the third morn- 
ing, having completely emptied the intes- 
tines and bladder, and still fasting, he is 


74 


Fic. 74. Same patient, 
of left ovary, uterus, 
bladder, pancreas, ete. 


horizontal position. Shows cyst 


normal right ovary, liver, gall- 


ready for the 
performed. 


Method of Performing the Pneumoperi- 


pneumoperitoneum to be 


toneum. In order to introduce the needle, 
the point of the abdomen which I select 
for puncture is situated at one or two 


fingerbreadths below the navel on the linea 
alba; but if a scar exists made by a previous 
operation, the abdomen can be punctured 
at any other point, it being in conformity 
with the rules of A lone and thin 


asepsis. 


platinum needle is introduced into the 
abdomen. Having ascertained that blood 
does not flow, the needle is connected with 
a tube which brings the oxvgen through 
the apparatus shown in Figure 1, and this 
is passed in rather slowly. esos r to 
the flaccidity of the abdominal walls after 
the introduction of 300 to 800 cm. of oxy- 


gen, the oscillations produced by the res- 
piratory movement can be seen in the 
manometer of the apparatus. Once hay Ing 


clearly seen these oscillations, I continue 
Injecting oxygen until the distention Is 
considered enough. The volume of oxygen 


introduced varies from 2 to 8 liters accord- 
ing to the size of the patient’s 
the flaccidity of the walls, etc. This accom- 
plished, the patient is in condition to be 


abdomen, 


27° 


examined roentgenologically, and I should 
like to emphasize strongly the fact that he 
must not be allowed to make active move- 


Fic. 75. Lateral view, descending position. Snows 
outline of cyst_and its pedicle in the peritoneal 
Cavitye 


ments by himself—that these must be 
made with the apparatus which we will 
describe later. Having concluded the roent- 


Fic. 76. Small cyst of left ovary; hydrosalpinx of right 
Fallopian tube. 


examination of 
the oxygen must be 
to do this, 


genological the patient, 
withdrawn. In order 
I introduce through the first 
puncture a trocar made of platinum with 


silver sheath, the diameter of which is 


>» 
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Fic. 77. Normal kidney with its Fic. 78. The same. 
suprarenal gland. 


Fic. 79. Rotated kidney. Longi- 


Fic. 80. Small stones in ureteric 
tudinal axis of the kidney perpen- 


pelvis. 
dicular to longitudinal axis of 
body. 


Fic. 82. A stone in the renal pelvis, Fic. 83. Stones in the kidney. 
not visible in ordinary roentgeno- 
grams. Perinephritis in the superior 
half of the kidney; hence, outline of 
kidney is not visible in all its 
contour. 


Fic. 84. Tuberculous kidney 
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2.3 mm. The trocar has two lateral holes 
to allow the oxygen to pass out, and it 
can be assisted by lateral pressure on the 
abdomen. With the use of this technique, 
my patients get down from the table un- 
aided and without complaint. 

3. Table Emploved. The table is seen 
in Figures 2, 3, 4, 5, 6 and 7. It consists of 
a platform which is constructed on a re- 
volving base which can be balanced like 
a see-saw by means of gear; and this 
movement gives the necessary ascending 
and descending positions to the patient. 
This platform has a vertical pole at each 
corner. These poles are united by a frame 
at the top, upon which the tube slides 
backward and forward. From this same 
frame is suspended by means of two pul- 


Fic. 85. The other kidney 
of same patient 


(normal Fic. 86. 
Fig. 84). 


leys, one at each end, a hexagonal steel 
bar, which can be raised and lowered by 
means of a handle. Before performing the 
pneumoperitoneum, the operator places 
a sash or girdle under the patient, and when 


the operation is finished, the two ends of 


this girdle are attached over the hexagonal 
bar which has been sufficiently lowered 
for this purpose. The patient is. thus 
suspended in a kind of hammock and 
can be turned in any desired position. 

We have seen that the pneumoperitoneal 
process enables us to explore all the solid 
organs contained in the peritoneal cavity. 
It should be remembered that the kidney, 
anatomically speaking, is situated outside 
this cavity, and for this reason the pneumo- 
peritoneal process does not allow of its 
exploration with the same clarity as in 
the case of the liver or spleen. 

I have therefore endeavored by means 
of an indirect procedure to create physical 


Tuberculous kidney. 
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conditions around the kidney analogous 
to those of the organs included in the peri- 
toneal cavity. To this end, it sufficed to 
create artificial emphysema in the perine- 
phric fatty and cellular tissue of the kidney. 
The procedure was as follows: 

After having taken a first roentgeno- 
gram with metal guiding points on the 
patient’s skin, one fixes on the point which 
corresponds to the transverse process of 
the second lumbar vertebra. 

A fine platinum needle, 10 to 12 cm. 
in length, is introduced down to this 
process (of course, according to the rules 
of asepsis). 

As soon as this process is encountered, 
the needle is made to deviate so as to avoid 
it, while watching the manometer of the 


Fic. 87. Sarcoma of the kidney. 


injecting apparatus, and as soon as the 
manometer shows oscillations, one knows 
for certain that the needle has entered 
the perinephric cellular tissue. 

One then commences to inject the gas 
which is to produce the artificial 
emphysema. 

This injection is made either with a 
Forlanini apparatus or the Oxygénateur 
de Précision du Docteur Bayeux. I used 
to employ carbonic dioxide, but I found 
that the absorption was so rapid that it 
did not allow sufficient time for taking 
several plates. For this reason I now use 
oxygen instead of carbonic dioxide. 

This operation is not painful. The 
patients experience a certain amount of 
discomfort in the lumbar region, but that 
ceases within an hour. 

The quantity of oxygen one injects 
varies from 200 to 600 c.c., according to 
the size of the patient. 
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REPORT OF A CASE OF SO-CALLED 


“MARBLE BONES” 


WITH A REVIEW OF THE LITERATURE AND A TRANS.- 
LATION OF AN ARTICLE* 


BY WILLIAM G. ALEXANDER, M.D. 


Evanston Hospital 


EVANSTON, 


{ N May 18, 1921, a patient was brought 
into the Evanston Hospital with 
a fracture of the right hip produced by 


a simple twist while engaged in_ her 
home duties. The roentgenogram was 


so remarkable that a diagnosis of the 
cause of the fragility of the bone was 
not made at first, and a tentative diag- 
nosis of “fragilitas osstum” was made. 
It was felt that this was an improper 
one, but no one of the staff had ever 
observed such a condition, and no one 
else seemed able to give any help in the 
matter. It was simply left at the time 
until further observation could be made. 


In November, 1921, there appeared 
in the Archiv fiir klinische Chirurgie 


an article by Fritz Schulze! in which 
he reported a summary of all the cases 
he could find in the German literature 
(6 in number) of what he called Mar- 
morknochen, explaining that this term 
was In no sense a_ proper diagnostic 
title, but a term that would express 
the peculiar appearance seen in the roent- 
genograms of the bones. It was immediate- 
ly realized that this was the condition 
seen In our patient, and an effort has 
been made to make a more complete 
examination of the patient and to give 
a report after one year of observation. 
In reporting this case, it has been 
my intention to consider it from the 
x-ray aspect rather than from the opera- 
tive, although I have tried to give all 
the essential points in the history. 
Female, aged forty-three years. Married. 
Five children, all living and well. One 
miscarriage. Patient belongs to the fourth 
generation of parents on mother’s side 
who were cousins: i.e., her mother and 
father were cousins, married in America. 
This mother’s mother and father were 
cousins, married in Germany. This grand- 
mother’s mother and father were cousins, 


ILLINOIS 


married in Germany. The patient was 
born in America. No unusual physical 
condition can be located by the patient 
in any other member of the family. 
She was one of seven children, fou 
dying from children’s diseases in the 
first five years of life. One brother died 
from pneumonia. One brother is living 
and well. Her father died from pneumonia, 
cause of death of the mother being un- 
known. The patient is the youngest of 
the seven. 

Patient has had the following illnesses: 

1. A nervous break-down fourteen years 
ago. (Nature of this not 
unusual.) 

2. Typhoid fourteen years ago. 

3. Had a simple fall twelve years ago 
resulting in a fracture of the left hip. 
This was cared for by an attempt at 
nailing. At the present time the roent- 
genogram shows the nail sheared into 
two parts. Just when this occurred can- 
not be determined. The operator, Dr. 
Chas. E. Kahlke of Chicago, makes 
the statement that it was almost impos- 
sible to drill the hole for the nail and that 


does seem 


the operation was very difficult. After 
about two years the patient was able 
to hobble about on crutches and had 


done so up to the time of the present 
accident. 

4. Influenza in 1918. 
5. Complained of “rheumatism” for 
many years (possibly due to the bone 
changes). 


6. Claims that she had a fracture ol 


the left humerus about five years ago, 
but roentgenogram does not show any 
change of that nature. 

Present condition followed a slight 


twist while placing some clothes in a 
closet, when she felt the right hip give way. 
Has suffered much pain and complete 
disability since the fall. Was admitted to 


* Read at the Twenty-third Annual Meeting of Tair AMERICAN ROENTGEN Ray Socrety, Los Angeles, Calif., Sept. 1 
Discussion on this paper and others in the same symposium will appear in a later number of the JOURNAL. 
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the hospital under the influence of morphine 
and placed on the surgical service. An 
examination showed the following facts: 
Patient is very anemic, with a peculiar 
lemon tint to the skin. The eyes react 
sluggishly to light and accommodation, 
due to the morphine. The teeth are bad. 


Fics. I-45. These figures are photographic reproduc tions 
from the article by Schulze and show the high degree 
of calcification present. 


There are no unusual glandular enlarge- 
ments. The chest shows no unusual 
findings. There is a soft systolic blow heard 
at the apex of the heart. The abdomen is 
negative. Examination of the lower ex- 
tremities shows limited motion of the left 
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hip. The right hip is very painful on any 
manipulation and shows evidence of frac- 
ture. Slight right facial 
difficulty of speech. 

Laboratory examinations show the fol- 
lowing findings: 


paralysis and 


Urine. A slight trace of albumin, other- 
wise negative. 
Blood. Hemoglobin 45 per cent, 2,940,- 


000 red cells, 4,500 white cells. 

Wassermann Reaction. Clearly 
tive. 

Differential Count. Polynuclears 84 per 
cent; large mononuclears 8 per cent; small 
mononuclears 6 per cent; transitional 1 
per cent. A slight amount of poikilocytosis 
and a few macrocytes. The blood group ts 
type IV. 

Under transfusion of 500 c.c. of citrated 
blood and proper medication, the blood 
rose to 52 per cent—3,600,000 red cells, 
4,500 W hite cells. 

Reduction of the fracture was attempted 
under the fluoroscope, with poor success, 
and it was decided not to make any effort 
at nail fixation, but simply to try to main- 
tain position for a long time, and allow the 
joint to give the best result it would. 
Examination made May 18, 1922 (one 
year after the accident), showed really 
about as good result as did the original 
operation on the other hip. There is, appar- 
ently, a false joint on each side with some 
range of motion and not the slightest sign 
of callous formation. The edges of the 
fractured ends are very sharp. 

Summary of the findings at the second 
examination made May 18, 1922, just one 
vear after the accident to the right hip 
and thirteen years after the accident 
involving the left hip: Hemoglobin 50 per 
cent; red cells 3,140,000; white cells 5,050. 

Stained smear shows considerable porkil- 
ocytosis, with a good many oversized 
red cells, but not sufficient change to 
warrant any idea of anything more than a 
simple anemia. 

Films of the hips and pelvic girdle show 
about the same condition as at the exam- 
ination one year regards the 
highly opaque construction of the bone. 
It is absolutely free from any truss-work 
and appears to be absolutely solid marble. 
Even the coccyx is completely calcified. 


nega- 


ago, as 


= 
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The right hip shows no change over one 
year ago. The left hip shows no evidence of 


callus, but there is apparently a false joint 
formed at the point of fracture, and there 
is some power of motion, as shown by the 
ability of the patient to flex the thigh to a 
slight extent. It was considered worth 
while to examine the other regions of the 
body, and films were taken of the head, 
chest, lumbar and dorsal spine, region of 
the elbow, the tibia and hands, in addition 
to the stereo film of the pelvis. All these 
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bones. There is much trouble with the 
teeth and jaws. 

The spine shows, throughout, extreme 
changes in the bones, but the cartilages 
seem unchanged. Clinically, we find no 
marked stiffness in any of the joints, even 
the spine. The process has affected in 
uniform manner the whole of each verte- 
bra, bodies and processes alike. Ther 
no clinical evidence that the vertebral 
canal has been encroached upon at an 
point, and the edges of the bodies are 


Fic. 6. 
density of the bone. It is impossible to reproduce 
the fine detail. The sphenoid sinus and the cell 
structure of the mastoids are practically obliterated. 


Lateral view of the skull showing the great 


areas show the characteristic changes, 
with the least change shown in the hands, 
where there are seen small isolated areas of 
calcification. The clavicles seem to be also 
less involved than the other bones of the 
shoulder girdle. 

The skull shows a general change of 
marked increase in lime salts, but the 
base of the skull seems to be most affected. 
The sphenoid bone appears intensely 
involved; in fact, the sphenoidal sinus 
seems to be obliterated. The sella turcica 
is smaller and more completely enclosed 
than normal. The temporal bones seem 
much changed, and there is no definite 
cell structure to the mastoids. The skull 
thickness is increased over the normal. 
The bones of the face show irregular 
changes, not so uniformly as the head 


Fic. 7. The bones of the chest show the even de 
shadow, with the exception of the clavicle Ss, wi 
are less affected. 


remarkably free from any arthritic rough- 
ness. As stated above, the sacrum and 
even the coccyx are thoroughly marbleized. 
The sacroiliac joints are clearly differ- 
entiated, and, while rather narrow, show no 
actual deformity. 

A film of the chest shows the same uni- 
form changes in the bones of the shoulde: 
girdle except the clavicles, which seem to 
have escaped the extreme process, but 
show some increase in lime content. The 
ribs are very dense, but the cartilages 
show no more change than is seen in many 
cases of senile change from tuberculosis 
and other wasting diseases. While the film 
was not taken for the lung tissue, yet one 
feels that no definite change can be seen. 
The patient could not lie on the face, so 
that no film showing the sternum was 
taken. 


«2 
AN 
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The bones of the upper extremities show 
less change than the other bones of the 
body. We find the changes in the bumerus 
show a definite line of demarcation at about 
its middle. Above this point all trace of the 
medullary canal is lost, but below, there is 
a fairly definite shadow of the medullary 
canal, and at the elbow the cancellous 
structure is fairly normal. The shadow is 
simply a little more dense than the normal. 
Although the patient gives a history of a 
fracture of the left humerus several years 


Fic. 8. 


The 
cartilages do not seem to be affected. 
mobility between the vertebre. 


vertebre are of even density, but the 
There is tair 


ago, no x-ray evidence has remained of 
such a condition. There is no callus that 
can be seen. The bones of the hands show 
isolated areas of higher lime content than 
the general structure, but none of the 
bones show the 
elsewhere. 

In studying the femora more in detail, 
one Is struck at once by the fact that 
no apparent callus has formed at the 
fracture of twelve years ago. At least, the 
lines of the old fracture are clearly seen. 
There has been no “wiping” of the joint, 
a process usually done by nature. In the 
films taken of the recent fracture after 
one year of rest, the fracture borders seem 
as sharp as ever, although the bones are not 
as widely separated as a year ago. | am of 
the belief that no real bony union has 
occurred. The film of one year ago was 


general density seen 
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taken through a plaster cast, while no 
splint of any kind was present at the 
later one. This may account, in part at 
least, for the slight reduction in density 
of the heads of the femora, or it may be due 
to the non-use In walking. The high degree 
of calcification extends throughout the 
shaft of each femur without any evidence 
of definite medullary canal. 

A careful review of the literature in the 
English language shows, so far as I can 
find, not a single case reported, and the 
only references to the possibility of such a 
condition, in general books on medicine, 


Fic. 9. The bones of the forearm are much denser than 
the normal, but near the elbow some structure can 
be seen. The patient reported that a fracture had 


previously occurred in the right humerus, but no 
evidence could be found of the fact. 


surgery and pathology, are given under the 
heading of ‘“‘Osteosclerosis,” where the 
statement is made in 2 cases that the process 
may involve all 
unknown. 

The article by Schulze reviews all the 
cases he could find in the German language, 
and I am including portions of it at this 
point. I have felt that it would be worth 
while to incorporate the translation of the 
entire article because of its completeness in 
reporting the cases, because of the rarity 
of the condition, and since the article is not 
generally obtainable; but I have sum- 
marized most of his discussions, and have 
endeavored to give an accurate translation, 
although relatively free, at the same time 
giving the case records nearly verbatim. A 
bibliography at the end of this paper 


the bones, from causes 


= 
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includes the sources of the reports referred 
to in the article by Schulze as well as 
some other recent articles on allied diseases 
(osteosclerosis, rickets, osteomalacia, fragil- 
itas ossium, metastatic bone tumors, etc.). 
The article by Schulze is_ entitled, 
“The Nature of the Picture in the IIIness 
known as Marble Bones.”’ It is as follows: 


In 1904 Albers-Schénberg? called atten- 
tion to an unusual change in the skeleton 
whose peculiar findings he demonstrated 
roentgenologically to be: (1) that every- 
where the structural contour of the bones 
was preserved; (2) that the medullary 
canal and the spongy portions were 
changed to compact bone substance; (3 
that, in all probability through this change, 
the lime content of the bones 
ordinarily increased. 

These changes which give the bones the 
‘“marble-like”” appearance produced uni- 


IS extra- 


form changes in the entife skeleton in the 


Fic. 10. The bones of the hands show isolated areas of 
the increased calcification, but the remarkable 
feature is the peculiar striation of the metacarpals 
and the phalanges and the central foci in the carpals. 


case studied by him and were clinically 
significant in that the bones showed 
unusual fragility, so that proportionately 
insignific: int accidents gave rise to various 
fractures 

In his second communication, in the 
year 1907, Albers-Schénberg added to this 
summary of his patient who had enjoyed 
the best of health for twenty-six years and 
had followed his business of merchant. 
The findings in the first examination were 
unchanged. The apparent absorption of 
the skull was present with retention of the 
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great density in the neighborhood of the 
sella turcica. The posterior clinoidal process 
appeared like a sickle-shaped prominence 
because of which the sella turcica was 
apparently narrowed. Also the crista gall! 
showed the same changes. 


The thickness of the skull had not 
changed from the normal. The spaces 


for the vessels and the sutures were clearly 
differentiated, but, on the other hand, the 
entire skull showed the same marble char- 
acter as the rest of the 
skeleton. In this report 


bones of the 
Albers-S« 


Fic. 11. This is a print taken directly from the original 


film and shows the peculiar transverse lines of calcifi- 
cation and the smooth articular surfaces. Note that 
the density of the bone in certain of the ar in- 
volved is almost as great as that of the gold rings 


berg emphasizes the marble changes of the 
bones as especially characteristic in the 
diaphysis of the bones of the feet, hands, 
fibulae and the ribs, where there are 
parallel lines of lime deposits. He con- 
sidered these changes as all due to ver) 
heavy lime deposits. 
Etiologically, the 
entirely unexplained. 
In IQI 4, followed 3 other cases reportet 
by Sick:* 
Case A 


seen 


condition remained 


7 
nel 


fifteen-year-old 


1. 1846'n 
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underdeveloped, nominally well in early 
life, who suffered a fractured femur at 
the fifth year of life through an insignif- 
icant accident. In the course of the four- 
teenth year there were other broken bones; 
in the course of the last two years there 
appeared a suppurative process of the 
lower jaw with loss of all the teeth. 
Ophthalmoscopically there was consider- 
able optic nerve atrophy. 

Heart and lungs were normal. Wasser- 
mann negative. Roentgen examination 
showed entirely structureless skull bones. 
The sella turcica was narrowed and closed. 
The clinoid process was very prominent. 


extremities are seen several healed frac- 
tures with deformity. In the upper half of 
the humerus Is seen the knobby thickening, 
while the lower half shows fine striations 
running toward the concavity of the 
diaphysis. 

Case Il. A_ three-and-a-half-year-old 
boy with hydrocephalus, marked reduction 
of sight and early atrophy of the optic 
nerve. In the skull is seen a marked thicken- 
ing of the posterior clinoid process so great 
that the hypophysis appears to be in a 
narrow lock. The base of the skull and the 
bones of the face are very thick and struc- 


Fic. 12. The metacarpals show the marked increase in 
density at their bases and the carpals are very dense. 
They differ slightly from the description given by 
Schulze in that there is no almond-shaped center. 


Vertebrae and ribs showed no particular 
changes, but appeared, as in metastatic 
carcinomata of the bones, secondary to 
prostatic carcinoma. The pelvis showed a 
uniform even color without structure. The 
femurs showed, aside from the marked 
bowing of the neck and the changes in the 
region of the trochanter due to the many 
fractures, club-shaped thickening, espe- 
cially at the knee-joints; likewise the tibia 
and the fibula showed in the regions of the 
knee the same definite knobby thickening. 
In the lower half of the tibia, parallel 
lines are seen in the diaphysis. The epiphy- 
seal lines are preserved. 

The epiphysis proper shows, like the 
diaphysis, a completely structureless form, 
and only in the lower third of the leg can 
the distinction of the cortex and medullary 
canal be demonstrated. In the other 


Fic. 13. This film was made at the time of the second 
fracture and was taken through a plaster cast. It 
shows the position of the parts. 


tureless. The humerus is club-shaped at 
the upper end, and the diaphysis shows in 
the neighborhood of the epiphysis a very 
shadowy thickening which is especially 
definite in the lower radial epiphysis. The 
bones of the hand show the normal con- 
struction in the appearance of the centers 
of ossification at the wrist. 

The metacarpals and phalanges present 
a remarkable picture. In the metacarpals 
the bone in the neighborhood of the 
epiphysis shows marked thickening and 
gives a dark shadow, which is seen at the 
proximal ends of the 2nd to sth metacar- 
pal as well as the bones which do not show 
any epiphysis, and the phalanges show a 
marked thickening in the proximal ends of 
the diaphysis. On the inner = of the 
di: aphysis the bone appears in the roent- 
genogram in long dark lines. The femurs 
show club-shaped thickening and lack of 


| 
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structure in the epiphysis of the adjoining 
portions of the bones. Remarkable is the 
picture of the bones of the feet. Astragal- 
us, calcaneus and cuboid show pe ripher: al 
shadows with thickening again in the 
centers with clear areas between. 

Case two-and-a-half-year-old 
girl with hydrocephalus and optic atrophy. 
In the skull the sella turcica is narrowed 
but not so pronounced as in Case II. The 
posterior clinoidal process is markedly 
enlarged. The skull bones show the same 
even structureless form as the other case 
and the bones of the extremities do not 
vary from the description already given. 


Fic. 14. This film was taken one year after the second 
fracture and shows the first fracture after about 
thirteen years. Note the sheared-off nail used at the 


time of the first fracture. Note the absence of appa- 
rent callus. In this respect, the case differs from those 
of the children reported by Schulze, 
to the age of the patient. 


possibly due 
Sick concluded from his investigations, 
which differed from the case of Albers- 
Schénberg in that the circumstances gave 
him growing bones to study, that especially 
the diaphysis, and indeed the neighboring 
epiphysis, showed a distinct thickening 
and he concluded from this that there were 
located the early stages of this unknown 
disease process. He positively determined 
that the epiphyses where they were 
examined had shown a uniform structure- 
less nucleus; the fine parallel lines in the 
diaphysis he considered as zones of growth. 
Cases II and III of Sick’s investigations 
were sisters and the other one was a blood 
relative. They were, like that one, back- 
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ward in their body growth while 
showed no definite mental defects. 
From a communication by Lorey* we 
learn that these three children died with 
signs of anemia and that Nos. II and III 
developed necrosis of the lower jaw bone 
with discharging fistulas. At the same time, 
Lorey reported concerning a brother of the 
two sisters, on whom at the age of three 
weeks he could show the same uniform 
thickening of the skeletal system, so that 
even by long exposures the roentgenogram 


they 


Fic. 15. The knee shows some clubbing, referred to by 
Schulze, and there is a complete absence of any 
structure in any of the bones forming the joint. A 
lateral view shows, however, that the patella but 
slightly affected. 


could show no distinction between cortex 
and spongiosa. Especially remarkable was 
the uniform change in the calcaneus an¢ 
the astragalus which showed no reduction 
in density in the center, as had been true 
in the two The transverse band 
could not be discerned here. 

The bones of the extremities were very 
highly and uniformly thickened. Only at 
the proximal ends of the phalanges wer 
the appearances of transverse bands. 1 h ere 
was increased spinal pressure in the child, 
and, in a few weeks, blindness followed 
optic atrophy. 

The child died at the age of five months 
after developing a high grade anemia, 
a necrosis of the lower jaw 
fistulas. 


sisters. 


ind 
, with draining 


ty 
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Autopsy was denied in all these cases. 
Concerning Albers-Schénberg’s patient 
we hear again eleven years after the first 
communication through a_ report by 
Reiche.® From it we learn that the patient 


in the interim, had received, from slipping 
in his room, a fracture of the thigh which 
healed in five weeks. We find from his 
history that the man, now more tl 
thirty-seven years of age, has 
reduced mentality and has acquired a 
very pale complexion. Has had a childless 
marriage His appetite has become increas- 


than 


sh Wha 
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From the history by Albers-Schénberg 
there appeared a very definite luetic 
heredity, on the basis of which Reiche had 
instituted an intensive anti-luetic treat- 
ment meantime, without result and with no 
change In the changed bones. Through the 
elaborate investigation, it seems, then, 


that the changes occur in the earliest 
childhood. 
Laurell and Wallgren® report a sixth 


case of this unusual disease. It occurred 
with a twelve-year-old boy from a healthy 
family, who developed poorly and was able 


Fic. 16. 
the date of fracture. Pract 


A direct print taken to 


ingly strong. He requires much sleep. 
Intercurrent illnesses leave him each time 
with an unaccountable weakness. The new 
roentgenograms | still the 

tration of the bone substances already 
described. Objectively the whole clinical 
picture has not changed. Heart, lungs and 
nervous system are as before. The lym- 
phatics in supraclavicula region, 
axillary, inguinal and the right femoral 
region are in small white bundles. In the 
left groin is a white, tender, soft lump 
about the size of a child’s fist. The liver 
extended about 114 fingerbreadths below 
the border of the ribs. The spleen, when 
brought down by deep inspiration, showed 
about the breadth of the hand, was large 
and firm and had a rounded edge. 


show concen- 


the lack of callous formation after one year from 
tically no detail of the bone can be observed. 


to sit alone first at the age of one year. 
Soon after birth there developed a hydro- 
cephalus and nystagmus, and in_ his 
second year, difficulties of vision. Only at 
two and a half years was this boy able to 
walk without help. In his third year his 
case was diagnosed by a physician as hydro- 
cephalus and English disease (rickets). 
At the age of eight there occurred a 
fracture of the right leg, which healed in 
eight weeks, followed in one year by 
another fracture of the same leg. At 
eleven years a fracture of the right thigh 
occurred which united in six weeks. After 
another year a fracture of the upper part of 
the right thigh occurred. The occasions 
for these fractures were in every case 
insignificant. From the x-ray examination, 
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as well as the history, there was evidence of 


fractures other than those enumerated. 
The mental development of the boy is 
quite good. The musculature is very poorly 
developed, as is the fatty tissue. The 
development of the skeleton is delayed. 
The teeth are very carious. The chest is 
deformed by an indrawing of the diaphrag- 
matic area and a corresponding outward 
bending of the border of the sternum. A 
rachitic rosary is not demonstrable. Skin 
and tendon reflexes are active. There is 
bilateral choked disc in an atrophic stage. 
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Aside from the signs of the old fractures, 
the x-ray examination shows an abnormally 
high lime deposit as well in the bones of 
the skull as the bones of the extremities 
and trunk. These changes are especially 
remarkable in the upper portion of the 
femur. Here we see the diaphysis and 
metaphysis for the most part a homoge- 
neous dense appearance without differentia- 
tion of the cortex, spongiosa or the 
medullary canal. Especially impressive is 
the appearance of the encircling bands of 
lime salts parallel to the epiphysis. They are 


Fic. 17. A direct print from the original film to show the 
skull 
even density of the 
difficult to demonstrate the details. 


base of the 
sella turcica. The 


fication of the 
to the 


There is lateral nystagmus. Hydrocephalus 
is present. Lumbar puncture showed a 
pressure of 330. Lungs and heart are 
normal. Spleen is palpable under the edge 
of the ribs. Liver not noticeably enlarged. 
In the axilla and the inguinal region are 
lymphatic nodes of the size of peas to 
beans. The sexual organs correspond to 
those of an adult. The cartilagenous rings of 
the trachea, from the thy roid cat tilage on, 
are free from gland tissue. The thy roid 
gland is not palpable. Wassermann is 
negative. Blood picture is that of secondary 
anemia with 80 per cent hemaglobin. 


\ high calci- 
narrowing of the outlet 
bone makes it very 


and the 


found in the long bones and the flat bones 
alike; for example, the concave portion of 
the sacrum. The definite enlargement of the 
skull shows everywhere the changes seen 
in the other cases. The sella turcica is 
remarkably small and has a narrow, canal- 
like entrance. The vault of the cranium is 
stronger than normal in the posterior part 
and somewhat thickened, and the diploé 
appear about complete. 

Both bones of the upper arm are clubbed 
in the upper third. The same appearance 
shows in the distal ends of the femur and 
the proximal ends of the tibia. Both sides 
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show a coxa vara position. Astragalus and 
calcaneus show the almond-shaped trans- 


parent areas in their centers that have 
already been described by Sick, as do also 
the navicular, cuneiform, and cuboid 


bones. Very pronounced is the appearance 
of the bands of lime deposits in the meta- 
tarsals, the metacarpals, 
the hands. 

While Albers-Schinberg, Sick and Lorey, 
in common, limit themselves to the discus- 
sion of the roentgen and clinical findings 
and fail to name a place for the malady 
from their investigation, Reiche believes 
that he is able to harmonize the unusual 
findings in the bones with those pictures 


of common osteosclerosis 


as they were 

described by Neuman, combined with 

leukemia, and by vy. Baumgarten, with 
pseudoleukemia. 

Guided by the conception that such 


extended damage to the bone-marrow as 
would osteosclerotic process 
would give cause to noticeable changes in 
the blood picture, Reiche has continued 
his observations of Albers-Schénberg’s 
patient since November, 1907 

The blood showed a watery pink color. 
The coagulation time was rapid. The 
hemoglobin was much reduced and varied 
between 30 per cent and 36 per cent. In the 
microscopic picture, there appear in the 
red cells definite gross changes similar to 
the changes in poikilocytosis, and the 
hemoglobin shows irregular distribution in 
the blood discs. Polychromasia is frequent. 
The red cells were crenated in many 
preparations. The various types of erythro- 
blasts were constantly present—micro- 
normo- and macroblasts, and occasionally 
gigantoblasts of unusually large dimen- 
sions. Often were the nucleated red cells 
polychromatic, occasionally staining a dark 
violet blue. Blood platelets were always 
plentifully abundant. The count of the 
red corpuscles was about 2,000,000. The 
leucocyte count was about 6,400—in it 
the polynuclear count was lowered while the 
lymphocyte count was increased. 
philes were normal. 

The anemic condition of the blood in 
company with the enlargement of the liver, 
spleen and lymphatics moved Reiche to 
associate the bone changes as 


follow an 


Eosin¢ )=- 


a composite 
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disease and, in a sense, to locate them in 


the same group as the cases of myelog- 
enous pseudoleukemia described by v. 


Baumgarten. 

He left open the question of the possi- 
bility that the well-established blood 
changes always seem to be a result of the 
osteosclerosis. He was impressed with the 
similarity in the blood findings with those 
in osteoplastic carcinomata of the skeleton 
and in multiple myelomata. 


Laurell and Wallgren, who, in their 
cases, established, at all events, only an 
essentially low grade of anemia, discuss 


the case only as similar to that of Reiche. 
They decide the blood changes to be of 
secondary character and they assume the 
enlargement of the spleen described by 
him as the expression of a vicarious en- 
trance of its activity as the 
reduction of the bone marrow.” 

Concerning the question of the heredi- 
tary luetic origin of the malady, Reiche was 
uncertain. It appears also that the ante- 
cedents of the case reported by Albers- 
Schénberg support such an uncertainty. 
It is very ‘poorly supported by all the other 
cases, so that it would seem that such 
etiology may be dismissed from consider- 
ation. 

Under the impression that the thyroid 


“result of 


was not thoroughly established, Laurell 
and Wallgren have tested the sugar 


tolerance of their patients in proof of ali- 
mentary glycosuria as seen after adrenalin 
injections. The result that a higher toler- 
ance appeared, strengthened the idea of 
a hypoplastic thyroid. They also, sim- 
ilarly to Sick and Lorey, assume as the 
cause of the delayed general development, 
the changes in the hypophysis (even a 
hypoplasia), and they come to the con- 
clusion that, as an explanation of the 
general picture of this skeletal malady, 
there is possibly a pluriglandular affection 
of the endocrine glands which they see in 
the hypoplastic condition of the hypoph- 
ysis and the thyroid. 

We are fortunate in being able to further 
the knowledge of this research by another 
case of this rare and peculiar skeletal 
change in which we can add the autopsy 
report to the roentgen findings. 


Hugo S., 


aged ele en years, descended 
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from a healthy family, without hereditary 
taint, mentally well developed, and usually 
well in earlier life. Recovered from scarlet 
fever in 1914. Since that time his health has 
failed. There has been indefinite pain in all 
the limbs. He was placed in a tuberculosis 
sanitarium, but with no improvement. 
In the course of the year there appeared a 
gradual stiffness of the spine and increas- 
ing pain in all the joints. 

At the beginning of the observation he 
appeared as a large growing boy of 52 lbs. 
His features showed senile character. The 
face and visible mucous membranes were 
anemic. The subcutaneous fat was reduced 
everywhere, the musculature was atrophic, 
the skin thrown into folds. 

The illness disabled him so that he could 
lift himself from bed only with outside help. 
The spine showed in the upper part a 
scoliosis and appeared stiff and immobile. 
The slender bones of the extremities 
showed no abnormality. The teeth were 
undoubtedly rachitic. 

The ligaments of the patellae were 
thickened and gave the feeling of hard 
lime deposits in “them. The same appear- 
ance was found in both Achilles tendons. 
Hard lime deposits of pea-size were seen in 
the skin of the neck. 

Enlarged lymphatic glands were not 
determined. 

The lungs showed by auscultation and 
percussion no changes from the normal, 
and especially every effort was made to 
exclude tuberculosis. 

The liver extended one finger-breadth 
below the costal margin. 

The pancreas was not palpable. 

The patellar, cremasteric, and abdominal 
reflexes were slightly exaggerated. Other- 
wise the nervous system was normal. 

The action of the heart was increased, 
the pulse ran 104 to the minute with strong 
epigastric pulsation. The heart border 
reached toward the left to the mammary 
line, while to the right it extended to the 
left border of the sternum. The tones of the 
heart were normal, with no murmurs. 
The second aortic sound was sh: arply accen- 
tuated. The pulse pressure was low. The 


radial artery was hard. The temporal artery 
was tortuous and hard and the same changes 
were present in the upper-arm vessels. 
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The urine had a sp. gr. of 1.005, con- 
tained red blood cells, no casts, no albumin. 

The picture is completed by the most 
remarkable roentgenograms. Aside from 
the calcification of the patellar and Achilles 
tendons already determined by clinical 
means, we find in the x-ray plates undoubted 
periarticular calcification of the hip and 


knee-joints. Also calcification of the 
posterior longitudinal ligament of the 


vertebral joints and the plantar ligaments 
appears. At the same time there appears 
everywhere in the extremities calcification 
of the vessels. 

All these changes, especially the ones 
first mentioned, appear similarly all over 
the entire skeleton. With the exception 
of the region of the metaphysis of the long 
round bones the distinction of cortex 
medullary canal is entirely lost. The whole 
bone is changed into a compact struc- 
tureless mass. On account of this the 
bones show an unusual fragility. Similarly, 
this change appears in the bones of the 
vertebrae, the feet and the wrists. Every 
particle of structure is lost and only a dense 
bone shadow appears with complete preser- 
vation of the external form of the bone. 

Also the ribs and the sternum show these 
changes in structure. In the metaphysis of 
the long round bones the cortex is limited 
to a narrow edge. 

In like manner the borders of 
pelvic bones appear calcified in contra- 
distinction to a proportionately less exten- 
sive part of the center of the bone where it 
is completely rarified. 

The femur, fibula, tibia and bones of 
the forearm show a definite bending of the 
axis, and the humerus shows a club-like 
thickening. 

The left femoral head ts in a coxa valga 
position. 

If we turn from the associated reports 
and compare the findings on the skeleton 
of this boy with the others as they are 
set forth by their authors, we see the 
universal recognition of this definite change 
in the bones to which all have 
special attention. In definitely classic 
manner do these illustrations agree: fo1 


and 


the 


called 


example, the picture of the diaphysis of 
the femur, the vertebral column and the 
foot. 
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The generalization of the 
the entire skeleton (also shown In our case) 
is the expression of the entire picture of 
this malady. 

definite systematic 
remarkable bone change 
on the basis of the 
Therefore, welcome indeed was the 
bility of completing our roentgen findings 
by autopsy, since the boy died suddenly 
with signs of heartweakness, and 


changes OVer 


diagnosis of this 
not 
roentgenograms 


| 
was possible 
alone. 


pt SSI- 


vascular 


renal changes in association with his 
anemia. 
The report of the autopsy findings by 


Professor Hart, was: 

‘*A corpse of male sex of childish habitus, 
slender bone const uction, 
tion and pale skin. Size and development 
indicate a boy of about eleven years of age. 

“The vault of the cranium is _ long, 
thick and heavy, the sutures being plainly 
visible. 
spongiosa the 


very poor nutri- 


much more uni- 
formly gray-white, fine white patches and 
short streaks being visible only on close 
inspection. Only on the tip of the vertex Is 
the brain of a grayish-red color, while on 
the remaining areas there is a gray-white 


bone Is 


color with a remarkable veil of fine, dark 
red blood-vessels resembling an injection 
prepar: ition. 

“On the inner aspect is the dura mater, 


which is a thin membrane, like tissue paper, 
everywhere firmly adherent to the bone 


and not easily separated. Only in the region 


of the longitudinal sinus can one find 
heavy folds of the dura. The falx is well 
developed and completely calcified and 
there are calcified deposits found in the 
tentorium. Everywhere the inner table of 
the vault of the skull shows a definite 
moulding, and everywhere can be seen 


the white patches and streaks which arise 
from the gray-white bone beneath the dura. 

‘The appearance of the base of the skull 
corresponds to the above description. 
Especially is it to be emphasized that all 
sharp corners are rounded 
plump and thick, and 
narrowing. 


and 
all foramina show 
The occipital foramen is nor- 


appear 


mally wide and the ligaments at its base 
re tree. 
“The processus clinoideus posterior IS 


especially thickened and enlarged, caused 


Sx -called 


[The saw-cut shows no evidence of 


“Marble 


Bones” 


by the thickening of the bone. Although 
the opening of the sella turcica is n: arrowed, 
there is normal size of the pituitary body 
and it appears macroscopically to be of 
normal structure. 

“The features are delicate 


bony thick- 
ening cannot be felt. 


[he spine is kyphotic 
in the dorsal region. The vertebral liga- 
ments are thin but tolerably firm. In a 
transverse section the spinal canal is of 
normal width and is lined with a soft dura. 

“The intervertebral cartilages are thin 
and firm. The cut surfaces of the bodies as 
well as the transverse processes show a 
uniform gray-white quality without any 
trace of separation of the various parts of 
the bone. Numberless white patches and 
stripes are seen on the the 
vertebrae. 


bodies of 


“The same picture is seen on the cut 
section of the cross-section of the sternum 


only one sees here in the immediate 
neighborhood of the interarticular car- 


tilages, of which three are present, a dark- 
red colored zone. In the remainder of the 
bone it appears on cut and uncut surfaces 
completely eburnated (ivory-like) 

“The long round bones, femur, 
humerus show the following 
appears as a uniformby 
bone substance without any trace of 
medulla and of any remnants of a definite 
cortex. The epiphysis shows the same con- 
dition except in the immediate border of 
the joint cartilage where there appears a 
narrow line of boundary substance, dark 
red in color. Between the hae aphysis and the 
epiphysis one can see a 2 to 3 cm. zone of 
dark red color which pata shades off 
into the diaphysis, in the neighborhood of 
which there appears a thin edge of cortex. 
The epiphysial lines show, in all the long 
tubular bones, irregularities, which are 
especially prominent in the femur and 
humerus. 

“These changes group themselves in 
such a manner that the cartilaginous lines 
in the center of the thickening and the 
conical projections toward the marrow are 
seen with simultaneous strongly marked 
calcification which appears on the lateral 
striated portions as uniformly narrow, 
gray-white borders. In the projecting plugs 
one can see grayish-white foci of lime 


tibia and 
: The diaphysis 
firm grayish-white 


292 Report of a Case of So-called “*Marble Bones”’ 


salts, not only on the borders, but also 
within the cartilages. In the femur there 
lie in the border zone isolated, irregularly- 
formed islands of cartilage of various 
sizes and containing calcareous foci. In the 
humerus, where the border zone of the 
metaphysis is especially broad, even a 
bending of the bone is produced. 

“All the joints show a flattening of the 
cartilages but with no abnormal contents, 
and within, in the capsules and in the 
ligaments (especially pronounced in the 
knee-joints) are at times large masses of 
lime deposits. The ligamentum patellae is 
markedly calcified. 

““The microscopic findings are as remark- 
able as the macroscopic and_= are 
summarized as follows: 

“There is a very beautiful picture of new 
bone formation as much in the periosteum 
as in the osteoblasts, which exists as a 
continuous covering but is composed of low 
flat cells with dark spindle-shaped nuclei. 

“The bony edges everywhere are not 
only narrow and firm and below the normal 
breadth, but may be even entirely absent. 

“The incomplete new bone picture shows 
especially in the border between the bones 
and the cartilages of the ribs and long 
tubular bones, where the metaphysis shows 
an entirely undeveloped cortex and a very 
insufficient spongiosa. In the short bones 
the entire bone picture is one of generally 
poorly-developed cortex. 

“The irregularities of the bone and 
cartilage zones are dependent for the most 
part on the deficient activity of the osteo- 
blasts. Osteoblasts were found everywhere, 
but their number was so small that it 
constituted real deficiency. Under these 
conditions, there arises a really complete 
disappearance of bone construction. 

“A relatively increased content of lime 
salts, for whose etiology we will need to 
look further, has thereby appeared in the 
rapid calcification of the osteoids. The 
degree of thickening of the bone substance 
is Increased because in the narrow medul- 
lary spaces chalk masses have been 
deposited, which here and there have been 
found in the narrow blood canals and have 
completely filled the medullary tissue. 

“This deposit of lime is partially found 
in the walls of the arteries, but is most 


pronounced in the construction of the 
medullary tissue. 

“This occurs exceptionally in the 
metaphysis, but for the most part is 
present in the lymphoid tissue, which, in 
other places more or less separated, is 
replaced by a fatty tissue or a very loose 
tissue composed of an extremely soft 
fibrous reticulum with small fat cells 
intermingled.” 

Considering our roentgenograms and the 
descriptions and accompanying illustra- 
tions of the other authors and our exam- 
inations of the cut sections of the bones, 
we would expect the findings of a com- 
pletely obliterated medullary canal. The 
bones are of one complete definite gray- 
white substance without a visible sign 
macroscopically of a medulla. Through the 
deposit of free masses of chalk, tn the interio1 
of the marrow, the sp. gr. of the bones is 
thereby considerably increased. The bony 
foci of the epiphysis are calcified at the 
same time, a finding that Sick had already 
noted from the roentgen research of his 
cases. 

The bony changes involve the entire 
skeleton. The change in composition 
of the skull and the base of the skull, 
which it was not possible previously to 
prove radiographically, is now known 
to have taken place just as it had in othe: 
bones. 

Especially do the posterior clinoid 
process and the sella turcica illustrate 
this—a finding that has impressed itselt 
upon the other authors when the knobby 
and clubbed areas of thickening have 
produced a _ reduction of size of the 
hypophysis. 

Worthy of remark is the noticeable 
narrowing of all of the foramina at the base 
of the skull. These changes in the foramina 
give a reason for the fact that there is so 
commonly demonstrated an optic atrophy, 
and give as a plausible reason that it is the 
result of such a narrowed foramen affecting 
the optic nerve, just as, for example, in 
tower skull. 

Also the nystagmus that was described 
by Laurell and Wallgren in their case 
could be explained in the same way by a 
narrowing of the outlet for the eighth 
nerve as it leaves the skull. 


I 
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In addition to the earlier investigation 
in which the thickening process already 
had invaded the epiphy sis and the neigh- 
boring parts of the diaphysis, do we 
find here in our case the process first in its 
onset. 

This circumstance makes it possible for 
us to construct a picture of the condition, 
which, in our judgment, lays special 
emphasis on the epiphysial lines of the bone 
changes. 

The characteristic appearances are 
brought to our attention through the x-ray. 
The microscopic examination demonstrates 
that there are conditions 
resemble rickets. 

Everywhere the microscopical picture 
shows, aside from the marked increase of 
lime content of the bones, entirely with the 
suggestion of an extremely inactive bone 
process, a rapid complete destruction of 
the normal bone picture. 

To give a safe explanation of the nature 
of this malady is not possible from the 
purely anatomical findings. The well-estab- 
lished changes do not allow a definite 
classification under the known diseases of 
the skeleton. Our attention was naturally 
turned in the first place to the known 
results of osteitis fibrosa In a general 
osteosclerosis. 


Not 


here which 


considering the roentgen findings 


which lack the usual marked deformity of 


the bones, all the less does the micro- 
scopic Investigation speak for one of the 
known diseases. Above all does the nature 
of the marrow speak for this, which alone 
allows the conclusion that a disease emanat- 
ing from the marrow cannot be responsible 
for such a bone change. 

It also shows in this connection that the 
opinion advocated by Reiche, that we 
have to do here with a resultant 
sclerosis with a myelogenous leukemia or 
pseudoleukemia, appears to have no basis. 

There exists here, as already mentioned, 
a resemblance to the picture of rickets as 
it shows in the appearance of the growing 
zones of the bones. Only the characteristic 
sign for this is missing, viz., the abnormally 
broad edge of the osteoids. 

There anatomically the 
possibility of demonstration of the malady 
as a enitle osteomalacia, the 


oOsteo- 


is also missing 


because of 
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fact that, along with the changes in the 
growing zones of the bones, the composi- 
tion of the osteoblasts and, as well, the 
remarkable thinning of the cortex of the 
metaphysis, testify against such a concep- 
tion. Microscopically there are the follow- 
ing findings: 

Very small many-sided open spaces in 
the edge of the growing bone in which the 
signs of new periosteal bone are very little 
in evidence. The bone makes, ak many ways, 
an immature appearance, because of the 
breadth of the small bone cells. The cam- 


bium layer of the periosteum is very 
definitely noticeable; it shows, however, 
only flat spindle cells and nuclei without 


zones of growth. On the inner side lies the 
thin cortex with only a narrow or even no 
border of osteoids 


Also, even here, judging from the new 
bone picture, no anatomical ground for 


the 
seen. 

Nevertheless, we are inclined to assume 
for the case a primary existence of a 
rachitic-osteomalacic process as the bone 
malady. 

We are led to this conclusion because of 
the definite characteristic irregularities 
of the growing zones of the joints and a 
group of exclusive bone changes which we 
have seen in our case, as well as the descrip- 
tions and plates of the other authors. A 
sickle-shaped thickened posterior clinoid 
process is common to all: the drum-stick 
thickening of the heads of the fibulas 
described by Albers-Schénberg, the pestle 
and club-shaped thickenings of the joints 
of the upper and lower thigh and the 
proximal joint heads of the humerus as 
described by Sick. The knobby appearance 
of the lower ends of the femurs, as well as 
the upper end of the humerus was found 
in our cs Ase, concerning which we go much 
further in investigation than the Laurell- 
Wallgren research, and agree with them 
in their conception of the etiology and 
their judgment concerning the changes of 
form as seen in the coxa valga position—in 
Laurell-Wallgren’s case there was a bilat- 
eral coxa vara—likewise in regard to the 
characteristic bendings of the diaphysis 
of the humerus, femur, tibia, fibula and 
lower arm bones that can be shown. 


diagnosis of osteomalacia can be 


204 Report of a Case of So-called 
All these changes are so characteristic 
that they, even in the absence of the 


thickening process of the bone and the 
high chalk content, do not, for a moment, 


leave us in doubt as to their rachitic- 
osteomalacic origin. 
Very typical is also the antecedent 


history of the Laurell-Wallgren case: First 
the boy was able to walk without help only at 
two and a half years, the first teeth erupted 
at the end of one year and the eruption of 
the later teeth was delayed and irregular. 
Finally, in his third year, the diagnosis of 
“rickets” (English disease) was made by 
his physician. 

With the frequency of hydfocephalus in 
rachitic disease, the frequent occurrence 
in association with the disease of the 
skeleton that we are discussing speaks for 
our opinion as stated above. 

Also the family history speaks for this 
as fully as do the disturbances of growth 
in such a process as was found in every 
case of our research. 

While it is not possible to exhibit the 
process of thickening by section of any 
resected bone by which we could show the 
microscopic changes of rachitic-osteomala- 
cia, there is the probability that the 
original underlying malady came to a 
standstill, or that there had been a rachitic- 
osteomalacic process overlapped by some 
outside process in which there had already 
been a deficient lime-content throughout 
the entire organism with an _ excessive 
sugar retention accumulation. 

To this exhibit is added, in addition to 
the lime richness of the bones, the finding 
of the unusual calcification to the greatest 
degree of the whole organism, which in 
our case accompanied the changes in the 
bones. 

We have spoken above of the calcifica- 
tion of the patellar ligament, the plantar 
and Achilles tendons as shown by the x-ray; 
of the periarticular calcification of the hip 
and knee-joints and the posterior longitu- 
dinal ligament of the spine; and of the 
arteriosclerotic changes definitely palpable 
and sometimes seen in the x-ray plates. 

Far beyond our expectation does the 
autopsy confirm this opinion, and discloses 
everywhere increased calcification in the 
arteries of all the internal organs: the 


“Marble Bones” 


lungs, which show everywhere the appear- 
ance of pumice-stone; the myocardium of 
the left heart, the mesenteric vessels with 
their branches: the renal vessels, etc. 
In short, in addition to the known changes 
could be seen the peripheral vessels and th 
arteries of the internal organs changed int 
stiff chalk tubes, with the exception 
of the thoracic aorta, both carotids 
the vessels of the brain. 

Especially marked calcification was seen 
in the posterior parts of the trachea 
rings and lime deposits were seen in the 
mucous membrane of the 
lime infarcts in the kidneys. 

With all these changes present in com- 
plete unison, we find in the blood doubk 
the normal value of the contained lime 
salts, despite the fact that the examinatio! 
of the urine showed a normal output. 

So there = in the foreground of th 
malady, in our case, an unusual lime con- 
tent of the collective organism, while ther« 
appears in the comparison cases much - 
same condition, although exceptionally the 
lime is found only in the bone tissue. 

Keeping in mind the reports of the othe: 
authors concerning the excessive callus 
picture and the r: pid union of the fractures 
in every case under observ: ation, it appears 
that because of the content of 


and 


stomach, and 


excessive 


the lime salts in the blood, favorable and 
rapid healing process could occur. The 


time required for repair of the bones a 1S 
in every case been reduced to the minimun 
not only in our case, but in the 
reported. 

The amount of lime in the bones makes 11 
understandable, that from the moment 
of the entrance of the usual rachitic- 
osteomalacic process nothing more 
be said, because to this malady defi- 
nitely belongs the reduced capability of 
the organism to utilize the lime 
the destruction and reconstruction of the 
bones. 


rs 


need 


salts for 


Whether the cause of the deficient 
storehouse of lime is due to a reduced 
lime retention or whether it has arisen 


through a reverse process and the under- 
lying process has been revived, cannot br 
determined from my own researches alone. 

We have proved in our case the great 
yet we 


increase of lime content, were 
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the signs 
of poverty of lime 
had already to show 
concerning the conditions of the epiph ysial 
lines: for example, the abnormally broad 
border of the osteoids. 
It becomes, on the contrary, perfectly 


able to show conclusively 
the 


been 


not 
bones In salts, 


as we able 


understandable that in the presence of 
such an increased supply of lime, the 
rarely seen osteoids must everywhere 


be subject to a rapid calcification. 
So it that the real thickening 
process involving the bones in our re- 


seems 


searches is to be explained by the destruc- 
tion of the and 
extended new result of the 
increased lime value in the blood. Only 


normal bone by slow 


bone as a 


this could make possible in the course of 


time the slow eburnation of the bones to 
such a degree. 

Also, the marked deposits of chalk 
that have been shown to form in the med- 
ullary canal can be undoubtedly explained 
by the abnormal lime content of the 
They indicate, especially in the deficient 


blow 


storing up of lime in the other parts of 


the body, as shown in the other cases, 


how creatly the bony system can be 
changed because of physiological dis- 
turbance of lime ingredients in othe 
organs. 

It can be understood also that the well- 


known lines of 


found in a 
rachitic process, lines that were described 
by Albers-Schénberg, Sick, and, in more 
detail, by Laurell Wallgren, have 
been seen to be as characteristic for the 
bone 


calcification 


and 


changes In OuUl and nence 


case, 
would, under such circumstances, eal 
more weight. 

It Is very apparent that with such an 


amount of lime as enters 
into this question, a duration of the in- 
creased lime content of the blood for onl 
a year would account 


changes. 


Insignificant 


for the remarkable 


This circumstance also explains why, 
in our case, the young zones of the bones 
had not acquired as yet such richness 
of lime as the older zones the diap 
and the portions of the pelvic 
bones, for example. 

The duration of the process alone can 
be explained in the 


NVSIS 


older 


manner indicated 
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especially by Laurell and Wallgren, in 
whose case the bones had not reached 
such full lime density as in the case 


presented by Albers-Schinberg. 

One could try in this manner to explain 
the picture of this malady of marble 
bones as an exaggerated healing process 
of rachitic-osteomalacic bone change. 
Such a conception could justified 
when, with the appearance of the increased 
retention content of all the organism 
it would have to do with a return to normal 
composition in the process of destruction 
and reconstruction of bone. To complete 
a judgment of such a question the micro- 


scopical findings are especially valuable 


in our case. They show definitely that 
such a reversion process has not taken 
place. 

When the primary softening of the 


bones productive of the deformities has 
been brought to a standstill because of 
the unusually rich lime supply, then this 
disturbance disappears also, which can be 
considered as the outburst of the oldest 
disease process; that IS, the extremely 
inert action of the osteoblasts whose 
deficient performance, as above described, 
is especially seen in the metaphysis of 
the round bones and’ the ribs and in the 
newer part of the pelvis, as seen in our 
case. 

If we follow the conception of the other 
authors, who believe the nature of the 
osteomalacic process to be of such a quanti- 
tative and qualitative disturbance of the 
activities of the osteoblasts with a normal 
precedent activity of the osteoclasts, 
it would appear that in this action the 
inactivity of the osteoblasts serves very 
well as the last existing sign of the basal 
lesion, Just as the rich lime salts content 
of the blood had equalized the -qualita- 
tive disturbance of the body. 

In the continuance of 
new bone picture we 

hint in 
structural 


the inactive 
might, in every 
the progressively 
changes seen in 
not as a healing of the original 
rachitic-osteomalacic process, which idea 
is not accepted by us. Our opinion reaches 
further—that the primitive bone malady 
is overlaid through the appearance of a 
severe growth disturbance of the 


case, see a 
completed 
the bones 


lime 
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elements, which, in its path, has obliter- 
ated many definite signs of the basal 
lesion, and in other places has allowed 
them to remain. 

So there are in places through the 
roentgenograms definitely discernible soft- 
ened areas and curvatures due to the defi- 
ciency of lime salts, or because of this 
impoverishment of the lime content an 
actual lifeless stiffness of the bones has 
occurred. This underlying and basal modi- 
fication of the structure of the bones 
gives us the explanation of the commonly 
observed fractures that occur in the pres- 
ence of such changes in the bones. 

Because of the arrest of the 
architecture of the bone and the gradual 
storing up of a large amount of calcium 
salts in the inner portion of the weak and 
deficient spongiosa surrounding the med- 
ullary canal, the bone has lost its 
normal strength; tt becomes, paradoxical 
as it sounds, fragile, because in places the 
living tissue has ‘been changed into a mass 
of lifeless inorganic substance. This process 
speaks also for our earlier conception. 

Strange it is that it had not 
or rather 
fractures in our case. Whether especially 
favorable external circumstances impeded 
the process, or whether the circumstances 
can be considered at all as responsible, 
the question as to whether we have to 
do in our patient with an undeveloped 
process must remain unsettled. 

In the line of the investigation which 
endeavors to explain this skeletal disease, 
our case up to the present is the only 
one in which calcification of the soft 
parts in the neighborhood of the skeletal 
changes have been definitely demonstrated 
because of the death of the boy. 

We will venture that the distinction 
is entirely the outcome of a high grade 
increase in the blood composition. 

Perhaps, however, the age of life and 
the beginning of the affliction play a 
role. In our case, the malady had first 
set in in the so-called “‘second-evolution 


normal 


come, 


period” of the bone growth; while we 
must consider the origin of the other 


cases as in the “first evolution period,” 
for which possibly a_ relatively 


absorptive ability of the bones in 


not vet come to the stage of 


higher 


lime 
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salts is accountable, as seen in the late: 
periods of growth. 

Laurell and Wallgren have sought in 
their case to determine the nature of the 
disturbance of the lime ingredients from 
the analysis of the mineral elements 
This they have not been able to prove 
from their supposed increase of lime 
composition. Indeed the balance of the lime 


elements remains always positive, al- 
though the retained lime values were 
remarkably low. 

The acceptance of a forced feeding 
of lime into the tissues cannot be upheld 
from their case. 

From our observation, such an ex- 
planation cannot be considered. The ex- 


ternal environment under which the 
patient lived makes the acceptance of the 
idea more improbable, especially as the 
illness appeared during the war period, 
under which the conditions of nutrition 
for our city youth were known to caus« 
early skeletal changes produced by a 
deficient lime content in the food. 

It is much more reasonable to 
that the quantities of lime received by 
the body are too high for the demands. 

We have been able to show, as the espe- 
cially prominent feature, a remarkable 
inactivity of the new bone process in 
our case, under whose influence propor- 
tionally extended sections of the skeletal 
system have shown the stamp of poor 
development. 

We have no doubt that this inert 
new bone picture is responsible for the 
accomplishment of the increased lime 
content of the blood, and that it acts 
as the starting point of the disturbance 
of the lime ingredients. 

Recently Pick? has discussed the ques- 
tion of the meaning of the macroscopic 
bone changes which are not always ex- 
plainable and which result in the storing 
up of lime in the organs just as we have 
demonstrated in the bone changes in ou! 
case, and as they appear in classic bone 
metastases. Pick supported everything 


assume 


on the conception deduced from the stud) 
of osteitis fibrosa, especially of the 
structure. 

But as to how this brings about through 
progressive 


bone 


the exhaustion of the bone 
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blood 
have this to suggest; 
analogous manner, a 
increased lime 


substance an enrichment of the 
with lime salts, we 
that there, In an 
progressively 


the blood must be produced, because, 
following the low grade of activity of 
the osteoblasts, too small a number of 
osteoids will appear, so that the nourish- 
ment which carries the lime will be in- 
completely utilized; or, in other words, 
there appears here a surplus because the 
levy is greater than the actual need for 
the new bone construction. Here our 
observation has a_ broader significance, 
because It directs attention to a close 


observation concerning the disturbance 
of the lime salts necessary to 
It is difficult to explain how 
definite enrichening of the 
lime salts can occur without 
disturbance of the lime a 

disturbance of the elimination of lime. 
Such an enrichment of the supply of the 
lime salts can only be understood when, 
as in our case, we find double the normal 
lime value of the blood. 


srowth. 
progressive 
blood with 
an extensive 
elements, e.g 


We now consider the most difficult 
question of the whole subject of lime 
ingredients in the blood and urine. For 
some time Virchow had held the —— 
and their eventual inflammatory chang 


as the explanation of the problem, because 
in the predominating mayority of remote 
calcification changes extending throughout 
the body, more or kidney 
changes were found. 

According to Virchow’s® conception the 
normal excretion of lime through the 
inflamed kidneys is hindered, and so an 
overloading of the blood with lime 
occurs. 

This idea of the kidneys associated 
with the inflammatory process in them 
has recently been disputed, because re- 
searches, while isolated, yet apparently 
substantiated, have evidence that 
the same severe disturbance of lime 
ingredients has also been possible with 
healthy kidneys. 

It is especially important.to remembe1 
that the chief points of excretion for the 
lime are the glands, the gall- 
bladder, the bronchial mucous membrane, 
and the mucous membrane of the 


less Severe 


salts 


given 


salival \ 


coion; 


content of 
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and that, compared to them, the elimi- 
nation of lime through the kidneys is 
small. According to this, the cases of 
nephritis studied that have shown so- 
called lime metastases, or even those 
claimed by Virchow, could be included 
in this conception. Their influence is 
felt only in a reduction of the propor- 
tional solubility of the lime salts in the 
circulating blood (M. B. Schmidt?) 


So worthy and valuable an argument 
as the last is itself safe as an explanation 
for the deposits of lime salts, but does not 
explain the real increase in lime content 
in the blood. 

So there prevails now a real 
uncertainty in regard to the unusually 
difficult question, which only ultimately will 
be removed when we have established the 
lime content of the blood in all such 
cases, perhaps after research into the 
catastases,'® ultimately searching for places 
in the organisms which act as storage 
points for lime, places as yet undetermined 
but normal in their action. 

The clinical investigation alone of pa- 
tients who suffer from the severe destruc- 
tive processes of the skeleton, e.g., 
osteomyelitis, will how significant 
the removal of lime salts by the kidneys 
is, In spite of the other means of elimination. 

If we follow the urinary secretion of 
the same type of patients, especially 
in cases of marked sequestrum produc- 
tion, we may be surprised to find now 
and then definite increase in the excre- 
tion of calcium salts by the urine; the 
usual very marked chalky sediment com- 
posed of lime salts that is found in urine 
after standing. 

Virchow had already observed this 
chalky sediment in the urine in connection 
with destructive processes of the bones. 
v. Recklinghausen!! placed it under the 
clinical findings of metaplastic malacia 
(osteogenesis imperfecta), a markedly 
characteristic observation in the increas- 
ing destruction of bone. 

In our 


even 


show 


own cases of osteomyelitis this 
symptom has been common in this con- 


nection, and the lime value has not been 
inconsiderable, which was eliminated in 
association, for the most part, with an 


increased amount of strikingly clear urine, 


298 


and so acted as a regulator to prevent 
an excessive enrichment of the blood 
with lime salts. 

Certainly these amounts held in reten- 
tion are small as compared to the amounts 
eliminated. At the same time, if the 
disturbance were of the secretory ap- 
paratus of the kidney, as we have in 
a case of nephritis, 1t would be more 
noticeable in the elimination of the calctum 
through the urine. There is no complete 
suppression of the calcium salts elimi- 
nation through the kidneys. 

Because of the proportionally small 
lime value always present, which, under 
such circumstances, produces a slightly 
increased retention in the body, there 
will always be an increased calcium 
richness throughout the bones, and, if 
there be a kidney disturbance, there 
will be a remarkable increase of the lime 
content of the blood. 

It is impressive in this connection that 
in the great amount of osteomyelitic 
material seen in our great clinic, only 
a single time has there appeared a case 
of definite storing up of lime in the organ- 
ism, perhaps in the sense of a lime metas- 
tasis (autopsy could not be obtained). 
The conditions were determined by roent- 
gen findings, and in the course of the 
disease a severe nephritis appeared. 

As careful and definite determination 
of the lime content of the blood convinced 
us, there comes, even with clinically 
intact kidneys, in some of the various 


surgical diseases, a considerable elevation of 


lime content. The diseases included were 
phlegmon and_ circumscribed 
of long standing. 

The hypercalcification disappears with 
the disappearance of the infection, 


abscesses 


Fe- 


turning to the normal in the course of 


the disease if the case be not of too long 
standing, with no signs of the calcification 
remaining. 

For us there is valuable evidence in 
the case, in that under such circumstances, 
chiefly with clinically intact kidneys, 
a reduction of the lime elimination and 
an increase in the lime content of the 
blood occur. 

In connection with the increased blood 
calctum we must consider the overactive 
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process in the organism, which leads to 
such an accumulation, as resting upon 


a biological basis because of the limitation 
of the lime output. 

It is important, in 
to be able to make a definite organ 
responsible. One would very advisedly 
mention a definite resemblance with such 
a process as we find in hyperglycemia. 
It would seem more reasonable since we 
have learned to think of the malady 
under observation as due to a property 
of the secreting epithelium of the kidney 
and to think of such a tendency in the 
increased output through the 
kidneys, and analagously as with sugai 
a sort of inflamed kidney due to the 
presence of lime. 

The periodic character of most cases 
of appearance of excessive amounts of 
calcium salts in the urine appears to point 
to the existence of such states as have 
been referred to by others, e.g., Umber 

It was unusual for us to find in 


this connection, 


any 
case a content of lime equal to that 
found in the urine of a boy with periodi- 
cally increased calctum output, who, in 
the interval, had a normal blood lime 


content and a lime content of the urine 
far below the normal. The boy developed 
multiple subcutaneous collections of — 
which, in their growth, in every case, 
showed definite, visible and periodic jn 
tuations In size. 

We believe this can be explained as 
the unquestioned result of the disturbance 
of lime elimination through the kidneys, 
perhaps dependent upon the same kind 
of a thickening of the kidneys as seen 
in the periodic changed elimination of 
the calctum by the kidneys with an 
incomplete adjustment of the balance 

If one keeps in mind the dependence ot 


the lime ingredients on the influence 
of the thyroid and the parathyroids, 
the natural thought is that the final 
organ of the action appears in every 


case to be the kidneys. 

The presentation by Laurell and Wall- 
gren gave prominence, at least, to the 
increased blood-lime content to which 
we have definitely called attention in 
likewise 
kidneys 


the earlier part of this article; 
a remarkable thickening of 


the 
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in the case of the observation of a rather 
considerable increase in the 
blood-sugar. Perhaps this observation 
oints directly to a defin te parallelism 
blood-lime increase and _ blood- 
sugar increase, as we find an increase 
of lime elements is_ associated 
diabetes. 

So there appears to us a group of phe- 
nomena in the conception of an inhibition 
or disturbance of the lime elements, 
which we have collected, pointing to the 
kidney for its origin (clinical changes 
being even absent). Because of our knowl- 


with 


edge obtained by the study of the for- 
mation of the sugar elements, we were 


able to show, to all 


appearances, the 
cause ol 


such inhibition or disturbance 
to lie in the contents of the secreting 
cells of the kidney epithelium, sufficient 
to Impress us much than all the 
unknown causes. 

In this conception we were supported 
by the idea suggested by M. B. Schmidt 


more 


in his description of the malady, kalk- 
gicht (gouty lime deposits). 
Under these circumstances, the state 


of the kidneys in our case emphasized 
our other observations all the 
we had established clinically a chronic 
nephritis and shown primarily, in addition 
to that, that this (perhaps as the result 
of the long-continued scarlet fever) was 
the cause of the overloading of the blood 
with lime, as in the 
Virchow. 

As now, however, the investigation 
of the kidneys progressed, the question 
arose whether it was a hyalin degeneration 
of the glomerular following the 
calcification and an_ obliterating 
teritis, or whether it was a 
began at first as a 
the blood with 
indicated by a 
cification. 


more, as 


older of 


loops 
endar- 
process which 
result of overloading 

lime, and which 
general blood-vessel 


was 


cal- 


Again, as a primary causal factor for 
the increase of the lime content of the 


blood, the question arose: could the kid- 
neys become more responsible under these 
circumstances of actual change? 

So we were compelled, as the final 
explanation for the result of the increased 
lime content in the blood seen in the 


amount of 
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description of the malady here, to suggest 
the disturbance of the power of the 
secreting kidney epithelium as a cause 
of the previously mentioned inhibition 
of a reactivated process, according to 
the idea of Arndt-Schultz that there 
is a possible primary underlying stimulant 
to the lime elimination. 

Consequently, when we grant that in 
our I causative 


case no primary reason 
of the nephritis could be found, there 
yet remains another doubt in our mind, 
whether it has influenced the whole 


picture during the time of its presence 
through a wide destruction of the ability 
to eliminate lime salts and through the 
destruction of the condition of solubility 
of the lime salts in the blood serum. 

It might be mentioned at this point, 
that the statement of the parents of our 
boy that he had shown in the course of 
the disease a periodic high calcium elimi- 
nation by the urine, might be a proof 
that this symptom, contrary to many 
other views that have appeared, had 
yet rather an important diagnostic sig- 
nificance. 

The dependence of the lime ingredients 
on the various endocrine glands has been 
demonstrated experimentally as well as 
shown clinically in the isolated cases; 
namely, the thyroid, parathyroids, and 
possibly, also, the thymus gland. It 
seemed likely that such an associated 
dependence could surely be proven in 
our case, more especially as Laurell and 
Wallgren believed they had been able 
to prove that an aplasia of the thyroid 
and a hypoplasia of the hypophysis had 
belonged to the completed picture of the 
disease. 

We found all the endocrine glands 
unchanged in size and structure, the 
thyroid and parathyroids, of which there 
were three definitely demonstrated, show- 
ing no change that could be made to 
indicate either hypo- or hyper-function 
of the gland. 

A very marked calcification showed 
everywhere in the various arteries of the 
parathyroids. Whether we are justified 
because of this change to consider the 
results due to the changes of the secretory 
ability, we must be allowed to consider. 
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At no time 
might be a 
the lime elements. 

That also the hypophysis seemed to 
be of normal size, although it was con- 
tained within a narrowed boundary, we 
have shown in the information obtained 
from the autopsy. That it also showed 
microscopically a normal appearance, is 
in accord with the idea of Laurell and 
Wallgren, and apparently with Sick and 
with Lorey. 


was It considered that this 


Personally, | am impressed with the 
fact that the youngest case reported, 
that by Lorey, was but three weeks old, 
and the oldest case when discovered 
(my own) a woman, forty-three years, 
and both showed almost identically the 
same findings. Now the question arises: 
is the patient born with the highly cal- 
cified lime condition? In other words, 
is the process antenatal in origin, or 
can it develop in late life? All but 2 of 
the 8 cases have been in children, and 
in my own case there was no marked 
clubbing of the bones, as would be expected 
if the process were the rachitic type 
developing in childhood. One may answer 
this, in a way, by saying that rickets 
and osteomalacia are essentially the same 
pathological process in the result of rari- 
fication of the bone, but one occurring 
in growing bones leads to more deformities, 
the overlying process leading to similar 
appearances of the bones when the high 
degree of calcification occurs. One can 
hardly imagine such bones as appear in 
my patient as having grown from infancy 
in such a disorganized state of the bone- 
forming cells. The whole theory of bone 
growth is upset by it. 


The marked callous formation in the 
cases of the children, and the absence 
of such in the case presented may 
be accounted for by the age of the 
patients. 

Another disturbing question is: why 
do not more cases occur, if the kidney 
function be the main cause of the lime 


retention? Personally, I do not feel that 


the etiology of the disease has been 
determined; and only as cases multiply, 


and autopsy records show the bone find- 
ings, can any progress be made. 


cause for the disturbance of 
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ERRORS IN 
THI 


BY | M. 


points which make for errors in the 
interpretation of sinus plates. 

That the interpretation of a plate 
consists tn basing diagnosis on the appear- 
ance of the degree ol opacity of the sinuses 
is well and ood, but there are conditions 
which are indicated by other appearances 
than opacity of the sinuses. These condi- 
tions are In that large class of cases which 
are indefinite, with indefinite symptoms: 
just the type of case the surgeon Is partic - 
ularly interested in, and which he hopes will 
derive the most benefit from a 
examination. Now the most 
error, of course, Is to report a 


roentgen 


frequent 


Case as a 
positive sinus and have the surgeon 
declare it absolutely wrong. This is a 


very common occurrence in my work, and, 
[ presume, in that of others. | 
report of a negative sinus, particularly 
in the case of the antrum; the next day 
the surgeon calls up and tells me what he 
thinks of me. He opened the antrum and 
found it full of pus. The plates showed 
perfectly transparent shadows where the 
antrum should be and yet he did get a 
quantity of pus out of the sinus. What is 
the trouble? Ordinarily we think the x- 
ray should not However, there is a 
very definite reason, and when we conside1 
that reason, it helps out materially in a 
complete diagnosis. 

A patient goes into a surgeon’s office 
with symptoms of sinus involvement. The 
surgeon naturally puts adrenalin or cocain 
in the nose, which shrinks up the mem- 
brane; he possibly finds pus coming down 
underneath the turbinate bone. He is 
fairly confident that 


make a 


lie. 


there IS a 


I 


OR 
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involvement; he sends it to 
laboratory; the plate shows a perfectly 
transparent sinus and you make such a 
report. Patient goes back; there is still 
pus; surgeon opens the antrum and finds 
pus. The reason for this is that in the 
interval between the examination of that 
patient and his presence in your office he 
blows his nose, completely draining both 
the ethmoids and the antra. When you 
get the case you have a perfectly clear 
sinus; there is no pus there. In the mean- 
time pus accumulates, and when the 
surgeon sees the patient again he finds it, 
and your report is wrong; but your diagnosis 
from a differential point of view is made 
more valuable. Surgeons have asked me 
if I could tell the difference between granu- 
lations and pus. I cannot, on the plate, 
but this case shows that difference. The 
fact that there was pus there and he found 
pus, and your plate showed a clear antrum 
or a clear ethmoid shows that there is 
nothing present but pus—no granulations 
O! polyp. 

Now take the other case: A patient 
comes in and you make examination and 
find a positive antrum. The surgeon 
operates, punctures the antrum, possibly, 
and finds nothing. Your plate again ts 
wrong. You make a second examination 
and still find an opaque antrum. He finds 
nothing on puncturing, but if he should do 
a radical on that antrum he would find 
it full of granulations. So there is your 


your X-ray 


differential diagnosis. Make two. ex- 
aminations if necessary. If you get an 


opaque antrum and it is punctured and 
found clear, and you make another ex- 
amination and still find an opaque antrum, 
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you can rest absolutely assured that the 
antrum is full of polypoid tissue. 

So although you om made an error 
in your report, a consultation with the 
surgeon will clear up the case and make for 
a differential diagnosis, which helps both 
the surgeon and. the patient. You are 
right in your report, but your report did 
not go far enough. 

There is another case: You m: Ly report 
a positiv € opaque antrum. The oper ration, 
much to your surprise, may prove that 
there is no antrum there. We have often 
considered, of course, the absence of 
frontal sinus, but how many consider 
that there possibly may be absence of 
an antrum? It occurs, and fairly frequently, 
and."your plate in that case will show 
opacity where the antrum should be, but 
with properly made lateral plates the 
outline of that antrum will not show. If it 
is very faint, it may be the antrum on the 
opposite side. Considering the possibility 
of such a case, it is wise to make a second 
examination, possibly in the oblique posi- 
tion, so as to separate the two sides of the 
face, and differentiate between the right 
and the left antrum. 

There is still another condition which 
will show a positive antrum and, on 
operation, no pus, but no relief of symp- 
toms. If you examine that case very care- 
fully in the lateral projection, you may 
find a double antrum. This is another 
anatomical peculiarity which does occur. 
Your plate will show an opaque antrum 
and; the operation will give no results 
because the puncture made in the ordinary 
place and position for a puncture has 
gotten into the anterior half, which is 
clear, leaving pus in the posterior half, 
which is ae a Notice your lateral 
plates and you will find on the floor of the 
antrum a projection upwards, showing 
that there is a tendency frequently for a 
septum to form that does complete itself, 
and you have a complete anterior and 
posterior half to an antrum. This is not 
common, but the possibility is there; and 
in these cases where your report is wrong, 
apparently, and you are trying to find the 
reason for it, consider that possibility. 

The same condition can occur in the 
frontal sinus. There can be a double sinus 
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with an anterior and posterior half, posi- 
tive or negative as the case may be. 

Now we have a type of case in which 
there is evidence of sinus involvement, 
particularly the frontal. The plate shows a 
»erfectly clear sinus. Still that does not 
help the surgeon. He has an obstreperous 
case of headache. 

I feel that we have always looked for 
gross lesions, for a definite shadow on the 
plate. | think we can find a great deal 
more information in these indefinite cases 


‘from considering the outline of the bony 


structures—the quality of the bone enter- 
ing into the formation of the septa. Every 
once in a while you find evidence of 


chronic inflammatory change, and that 
chronic change is what causes those 
symptoms which are difficult for the 


surgeon to account for. For instance, in 
the lateral plate the position and size of 
the ethmoid capsule—I wonder how many 
have examined the ethmoid capsule in the 


lateral plate. It is really important. If it is 
situated. far forward and consists of large 


cells, there is the chance that an inflam- 
matory condition of the ethmoids may 
close the infundibulum entering into the 
frontal more readily than where the eth- 
moid capsule is small and situated well 
back. 

Supplement your negative report of 
sinus trouble in these indefinite cases; it 
may help the surgeon in his decision as to 
whether it would be wise to remove the 
anterior tip, perhaps, of a turbinate bone. 
There is a possibility that the anatomical 
structure there is such as to favor develop- 
ment of this intermittent type of sinusitis; 
those cases which have sinus symptoms 
one or two days and then subside; the kind 
that are really difficult to do anything with. 

Any help, even the slightest, which you 
can give the surgeon may be the turning 
point, and the anatomical configuration in 
the anterosuperior ethmoid region may 
be that turning point. 

One other type may be mentioned: 
that chronic type which is shown very 
definitely by wasting of the ethmoid 
septa, particularly in the posterior ethmoid 
region; a chronic, hypertrophic type of 


sinusitis which is indicated by some absorp- 
tion of the ethmoid septa; cases in which 
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the history does not show them to be 
chronic. The disadvantage is that the 
atient has become accustomed to it and 
io innocently led the surgeon to believe 
it is not of long standing but something 
of only a few months’ duration. Notice 
the condition of the ethmoidal septa and 
base your diagnosis on that appearance 
rather than on the tr: insparency or opacity 
of the cavities themselves. If the septa are 
thinned out, absorbed or thickened from 
an osteitis, it must be a chronic condition 
and it is for you in consultation with the 


STANDARDIZATION OF 


surgeon to determine the type of chronic 
condition. There are reasons for the 
difference between your report of the 
case and the subsequent operative findings. 
I feel that if we pay more attention to the 
bony configuration, the character of the 
bony walls, the septa, and the walls of 
the sinuses, learning to know what Is 
normal and what is pathologic: al so far as 
that bony structure is concerned, we will 
give a great deal more help to the surgeon 
than by simply saying there is or Is not 
pus present in those cavities. 
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BLAINE, M.D. 


; Consulting Roentgenologist, 


Cook County Hospital; Director X-Ray Department, National Pathological Laboratory 


CHICAGO, 


subject of a standard identification 

of the x-ray exposure, either film or 
plate, does not appear to have had the 
attention it deserves in view of its impor- 
tance roentgenological work. This 
observation is the result of a more or less 
considerable experience consultation 
X-ray work, exposures on film and plate 
from various parts of the country being 
sent for opinion. These exposures reveal a 
lamentable lack of proper identification 
which calls for serious attention. Many 
roentgenologists, however, have an ade- 
quate marking system, and obviously much 
of what follows will not appeal to them. 

It is found too common a practice to 
make exposures without any indelible 
marking which will give unalterable evi- 
dence of several important and vital fac- 
tors which enter into the identification 
of any given exposure with any given 
individual who presents himself for x-ray 
study . The careful roentgenologist observes 
a technique that betokens ample care, SO 
that mistakes do not often occur. The use 
of rubber stamps, gummed labels or other 
similar procedures cannot be regarded as 
suflicient, because they are applied after 
the film has been handled by one or more 
assistants in the laboratory. In some 
instances, certain exposures have been in- 
advertently assigned:-to the wrong patient. 


* Read at the Mid ter Meetir f the Ar 


ILLINOIS 


In a few cases, substitution of exposures 
has been done with intent for one reason or 
another. This has been established in cer- 
tain instances; one is the case of a short 
stout woman of forty-five whose gastro- 
intestinal tract was examined by someone 
claiming to be a roentgenologist, who gave 
her her plates with a diagnosis of a gastric 
ulcer. She took these to her physician, 
who was not convinced that the findings 
were correct, Inasmuch as the clinical 
evidence failed to support them. He 
therefore asked for an opinion by another 
roentgenologist on the evidence submitted. 
At first glance at the plates it is apparent 
that they are not those of the patient who 
presented them. She is a stout woman of 
140 lbs. Two 11 X 1 | plates show a 
slender narrow waist well within the edges 
of the plates which were placed lengthwise 
to the patient. The shadows are those of a 
slight, slender woman, of approximately 
100 lbs., the bone shadows indicating 
twenty to thirty years of age. The lady 
took much offense when I informed her 
that these plates belonged to another, and 
she countered by showing me the posi- 
tion of the gastric ulcer which the roent- 
genologist (?) had indicated to her with 
pen and ink arrow. 

This is but one of several more or less 
similar instances which need not be 
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detailed, in support of this presentation, the 
purpose of which is to encourage the adop- 
tion of a standard identification which will 
prevent such intentional as well as unin- 
tentional assigning of plates to patients to 
whom they do not belong. 

The accidents of unintentional substitu- 
tion cannot be condoned, because of the 
simple manner in which such happenings 
can be easily avoided. Some roentgen 


workers use a simple serial marker of 
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Fic. 1. The significance of the several lines is detailed 
in the text; the sequence is optional but each line is 
of utmost importance. 


opaque figures, which is far better than 
nothing at all. But here, 
error are still too high. 

It is true that when very few, say, one or 
two cases a day, are examined, the chances 
of mistakes in identification of films are 
small, but if two cases of the same anatom- 
ical part are exposed on the same day, the 
patients being approximately the same size, 
age, sex, etc., the chances for error are 
greatly increased. The writer knows of an 
instance in which this occurred: a renal 
stone was diagnosed and operated for in 
one patient, when it really was in the 
second patient; due to the exposures being 
mixed up. 


Another factor in exposure identification 


too, the chances of 
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and left 
exposed. 


right 
part 


is that of determining the 
side of the anatomical 


This cannot always be established when no 


identification is used. Obviously an opaque 
‘right” or “left”? will indicate this i 
properly placed, but mistakes have oft 
been made in this procedure when 
patient lies prone on the plate. Mistak 
by clerks, assistants and helpers can_ be 
reduced to a minimum if a standard 

of identification be made. 

The following requisites are regarde: 
vital: 

First. The identification should, 
instances, be exposed on the plate O! 
with the part—that ts, it Is a stmultaneo 
exposure of both. It matters little wh« 
this identification be placed on the { 
due regard being given for the anaton 
shadows lest the marker interfere with 
results, but contraindicated, 
should routinely be placed in the upp 
right-hand corner. 

Second. The aig should 
placed right side up, 
tube target, whether = plate be hori- 
zontal, vertical « in any other 
If no exceptions fl made to this rule, one 
can determine rights and lefts 
other special marking. Thus the 
placing an opaque “R” or “L,” or the 
word “right” or “‘left’ 
dispensed with. This is reg 
ticularly valuable in double-coated 
exposures. Anteroposterior, posteroanterio! 
and other direction of x-ray passage 
also be evident if this procedure be use 
a standard. The “front” or 
double-coated exposures is automatic 
established with 100 per cent definiten¢ 

Third. The identification should give 
the following indelible information, as illu 
trated in Figure 1: 

1. Name of hospital or other institution 
in which the exposure is made. If not a 
diagnostic Institution, this item is not 
necessary. 

2. City in which the hospital is located. ; 
This is to distinguish one hospital from 
another of stmilar name, as, for instance, 

St. Lukes of New York from St. Luke 
Chicago. 
2, Name of doctor-roe ntgenologist who 


is in charge of the x-ray department, and 


unless 
alway S ( 
faced toward 

pe 1O 


with 


need 


can be pl Ope 


rarded as ) 


‘face”’ 


ope 
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who is responsible for the x-ray work and 
diagnosis. 

The date on which the exposure IS 
made. This is of prime importance when 
following the progress of a given case, for 
comparisons in medicolegal cases, etc. 

The name of the patient (usually the 
last name suflices). Some names (par- 
ticularly foreign ones) are of such length 
that the marker would have to be of con- 
siderable length; in such cases it can be 
shortened so as to give 
letters establishing 
exposed. 


unmistakable 
the particular patient 


6. The name of the referring phy sician. 

-. The serial number of the cases. 
This ts optional, but very convenient for 
oflice records, exc. 

There are several ways itn which this 


identification can be done. A convenient 
way is to have a lead stencil made for 


those portions which are never changed, 


Fic. 2. Showing the stencil 
special stage tor the | 
x-ray dental film: roll o 
trimming board. 


namely, the hospital or laboratory, the 
city and the roentgenologist’s name. The 
date can be set up with small lead liwures, 
placed on adhesive plaster, this being done 
but once a day. The other features, like- 
wise, may be set up on adhesive plaster, 
using lead letters and figures. If many 
patients are examined, there is much delay 
In setting up all this information letter by 
letter and figure by figure; on this account 
one is loath to O1\ e the necessary time to 
the procedure. A search was made for a 
stencil machine which would provide this 
opaque marker quickly and easily. The 
one illustrated in Figure 2 has been found 
to give full satisfaction, and the stencil 


is quickly made. An alphabet and numerals 
provide all letters and figures. The stencil 
material used is the lead sheeting used 1 

backing dental x-ray films. It can be 
obtained in 8-lb. rolls at a small cost. A roll 
of the material can be mounted on a suit- 
able wooden axle support (easily con- 
structed by the average technician) so that 
the heavy material can be a off in any 
length. small photo trimming board ts 
used to cut this material into 3 >-In. pieces; 
small-sized tinners’ snips are also con- 


COUNTY 
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I 3. Example of standard identification of x-ray 
exposure; simultaneous exposure 
venient. This stencll ichine IS equipped 


with a platform or stage built especially 
for the writer to accommodate this par- 
ticular strip lead. Five separate lines of 
any length can be stenciled. After sten- 
ciling the marker, it is trimmed down to 
the smallest size possible so as to occupy a 
minimum of space on the exposure. This 
is invariably less than 2 X 3 In. In area. 
The time needed to make a complete 
stencil averages one minute. Figure 2 
illustrates the stencil-perforator machine 
and the several parts used. 

In Figure 3 is seen the appearance of 
this form of exposure identification. An 
exception is made in this technique as 
applied to the exposures of the accessory 
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sinuses of the head where border exposures 
add materially to the appearance of the 
film, as illustrated in Figure 4. In these 
cases the marker is exposed while exposing 
the border, which is always done imme- 
diately after each anatomical exposure. 


Fic. 4 


SINnUuSeS; 


In justice to every patient, and in all 
fairness to the roentgen practice, 
essayist believes that all exposures should 
be marked inerasably and indelibly, which 
will always prevent mistakes of assign- 
ment and preclude the possibility of sub- 


the 
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stitution. Such identification as is here de- 
scribed can never be mistaken and films so 
marked can never be used for anyone else. 
From the medicolegal standpoint, this 
form of identification Is especially valuable, 
and of utmost importance, and the hope is 
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Example of standard identification of x-ray exposure of 
stencil exposed with border. 


here expressed that in the not far distant 
future every x-ray film or plate exposure 
placed in evicence in court p.ocecue will 
be required by law to have unalterable 
and unmistakable tdentification along th 
lines herein set forth. 


|| 
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A BIOLOGICAL COEFFICIENT FOR 
ALUMINUM FILTEI 


BY FRANCIS 


i heey paper is presented with the idea 
of demonstrating that the erythema 
dose may be predetermined, and of giving 
a method of determining that dose when 
using aluminum as a filter. In doing this, 
it will be shown that the formula of Prof. 
Shearer for the photographic plate applies 
also to the filtered dose. It will also be 
shown that the formula for filtered dose as 
given by Witberbee and Remert cannot 
be used to any degree of accuracy to pre- 
determine the erythema dosage. 

In the use of a filter for the ordinary 
light there are certain principles that are 
always the same. For instance, if we place 
a red filter before the source of light, we 


will cut out all the rays but the red, and of 


those red rays there will be a certain 
amount lost through absorption of the 
filter. The amount of the red ray that 
will be absorbed will depend on several 
factors, namely, the intensity of the light 
at Its source, the distance of the source 
from the receiving element, and the thick- 
ness of the filter. If we increase the thick- 
ness of the filter and at the same time 
retain the same intensity of the light at 
its source and the same distance of the 
source and receiving element, then the 
receiving element must of necessity receive 
less of the rays, for the filtering element 
will absorb the rays in a definite ratio to 
the thickness. 

In the way, if we increase 
decrease the intensity of the light at its 
source, and do not change the thickness 
of the filter, the amount of the ray that 
will reach the receiving element will be 
increased or decreased in 


same 


or 


a definite ratio 
with the change in intensity. Furthermore, 
the per cent of the ray that the filter will 
absorb will have a definite ratio with the 
change in intensity. If we change the 
distance of the source from the receiving 
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With this in mind I gathered formulas 


that many different men were using in 
their treatment technique. Only those 


formulas that gave the spark-gap, milliam- 
perage, time, distance, and number of 
millimeters of aluminum filter used, and 
only those in which aluminum was the 
only filter used, were selected. With such 
formulas the milliamperage and spark-gap 
represented the intensity of the light. 

May I digress here long enough to say 
that most writers leave out one to three of 
these factors, and to my way of thinking 
their technique as published is of little 
value to their fellow workers. Most of the 
formulas gathered were found to vary in 
all their factors. Some used one spark- 
gap and some another, some used one 
distance and some another, some used 
one thickness of filter and some another. 

Having gathered a number of these 
formulas, I then found the constants in 
accordance with Shearer’s formula for the 
photographic film. To find a rough ratio 
for the filter the constants of the various 
formulas were divided by the number of 
millimeters of aluminum filter used in 
those formulas. It was found that this 
division gave quotients of I5 to 20, W hich 
was approximately, in each case, 15 plus 
14 the number of millimeters of aluminum 
used in that formula. 

A few of the formulas used: 
SG? 


>ma. X 12in 12 min 
. 
6mm. Al. = 
8 in. dist. 
135 2214 
5 ma. 12 in. SG? X 40 min. 
10 mm. Al. 
12 in. dist. 
200 200 


20 
X 8in. SG? X 1414 min. 

3 mm. Al. 
10 In. dist. 


16.4 16.44 


155 


element, the effect of the ray on the 4, aj 22m.“ 9 In. gap’ “ 12.8 min. 
receiving element. will be in a definite 10 in. dist. 
ratio with this change. = 51.8 1-84 = 17.3 
* Read t [went Ar il Mee ICAN ROENTGEN Ray Society, Los Angel ( f., Sept. 12-16, 1922. 
Discu t paper he1 the l appear in a later number of the ]OURNAI 
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[ then made up a formula for experi- 
mental use in which the constant should 
be always equal to the number of mm. of 
aluminum used as a filter times the 
equation 15 + !4 the number of mm. of 
aluminum used. Thus: 


ma. X SG? X T( in min.) 


no. mm. Al. 


no. mm. Al. 
15 “ 


Usually it is the time factor that is sought, 


dist. (in 1n.)? 


and with such a formula time ts easily 
figured. Before beginning experimental 
work I thought to compare the time 
obtained with this formula and_ that 


obtained following the formula of Wither- 
bee and Remer. First it was compared with 


their formulas when using 3 mm. of 
aluminum for filter. In this group of 
formulas they have kept constant the 


ma. dist. and filter; using in each case 
5 ma. 10-in. dist. and 3 mm. AI. filter. 


CHART | 
Time with Coefli- 
Spark-gap W. & R. Time 
cient Formula 
ou 26 min. 47 sec. 27 min. 50 sec 
7 1g min. 48 sec. 20 MIN. OO sec 
on 14 min. 25 sec. 15 min. 30 sec. 
g in 12 min. 40 sec. 12 min. 12 sec. 
1n min. 345 sec. min. 54 sec. 


The percentage of difference in these is 
not great and may be easily explained, 
for they first find the skin unit dose and 
then multiply this by 5 to for their 
erythema dose. Now if they make a 
mistake of a few seconds only, in the read- 
ing of the pastille for the first skin unit, 
the erythema dose will then be at fault 5 
to 7 times this few seconds. Witherbee and 
Remer use an arithmetical progression 
which varies with the spark-gap used and 
with the thickness of the filter. In the 
variation of the spark-gap they claim 
that anything below 6-in. gap requires 7 


skin unit, or 7 times one skin unit dose 


for an erythema, and anything above 8-in. 
gap will require but 5 times the one skin 
unit dose. This appears to be purely 


arbitrary, or why should it not also change 


below 6 in. and above 8 in. of gap? 
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Not only does their arithmetica! pro- 
gression change with the spark-gap, but 
it also changes with the thickness of the 
filter, for they say that if 5, 6, or 7 mm. 
of aluminum filter is used with 8 to to- 
in. spark-gap, then it only takes 3 
one skin unit dose for an erythema dose. 
They further state that each thicknes 
aluminum filter requires a separate stand- 
ard or formula for one skin unit, and 
have worked out a standard formula 
each thickness of aluminum filter fron 
mm. to 7 mm. 

Having compared the coeflicient 
mula with theirs when using 3 mm 
minum filter, | thought to compare the 
formulas when the thickness of the 
was changed. This was done with 
following results: 


+ 
LIMeS 


Cuarr Il 
5 ma., g-in. gap and 1to-in. dist. are kept « 


Al. Coetherent 
| iter 

\im 
Chick- 


ness in 


W. & R. 


Erythema 


W.&R. 
Ratio of 


ince 


Dime 


in Min. 


20. 00 


21.00 5 25 © 
OO 
21.00 61, 2 66 


0.00 


In the advancing of the time, when 
additional millimeter of aluminum filter 
is added, you will note that with the 
formula of Witherbee and Remer, between 
1 and 2 mm. there are 3 > minutes. 
Between 2 and 3 mm. it is less than hall 
this or 1.16 minutes. However, between 3 
and 4 mm. of filter the time changes 7.16 
minutes, which is 6 times as much as 
between 2 and 3 mm., and more than twice 
as much as the change from 1 to 2 mm. 
The next time that a mm. of aluminum 
filter is added there is another radical 
change in the difference of time. Afte1 
reaching 5 mm. of aluminum filter ther¢ 
is then no further change. In other words 


66 
4 
11.66 > 
16 
12 > 
f 
21.00 »> 
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3 mm. of aluminum filter offers as much 
protection as would 7. On the other hand, 
you will note that the rate of advance with 
the coeflicient formula is uniform as each 
additional millimeter of aluminum filter 
is added, the difference each time being 
a little more than the former one. 


Another thing | would have you note. 
The ditlerence in time between | 1 4 
mm. ol aluminum filter with the ve fti- 
clent formula iS I >.1 Minutes, and with that 
of W itherbee and Remer It ts 1 1.33 mM ites. 
This difference ts comparativel ttle, 


but why should the ray be so ert 


its time ol producins an erythema when 
one or more millimeters Of aluminul tel 
are changed within this range, S 
expressed in the formula of W ( e¢ 
and Remer? 

Having noted these Heures and 


ences. and the turther tact that the co- 


eflicient formula gave iess time fe tne 
thinner filters than did that of Witherbee 
ind Remer, | began Very cautiou to 


experiment. After seeing the results | had 
more contidence in the coefficient tel 
formula. he skin reaction of the brunette 


| 
being more than that ol the blonde, the 


aim, In my experimental work, was t ve 
such dosage as would barely show tne 
blonde and would give a slight tan the 
brunette was ilwavs done 

that had had no previous rayin 

From. these experimental dosage the 
following are taken: 

1. Adult blonde was given 17 minutes’ 
exposure using 2 mm. aluminum ter, 
5; ma., 6-1n. gap and 1o-in. skin focal 
distance. lwo weeks late! there was a 


very slight color of the skin of the exposed 
area. 

2. Adult blonde was given 6 minutes 57 
seconds’ exposure using 1 mm. aluminum 
filter, 6 ma., 6-in. gap, and 1o-in. skin 
target distance. The exposed area was 
slightly reddened at the end of one week. 
This quickly disappeared. 

3. That the law of the inverse square 
of the distance might be tested, a patient 
was given the following doses the same 
day, the distance and the time being the 
only factors changed: Two millimeters 
aluminum filter was used with 5 ma., and 
l0-in. spark-gap. The right side at 10-in. 
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skin target distance was given 6 minutes 12 
seconds’ exposure and the left side at 8-in. 
distance was given 4 minutes 6 seconds’ 
exposure. These areas were watched for 
several weeks and, so far as could be seen 
with the eve, there was no difference in 
the reactions ot the two areas. 

1. Adult blonde. Used 1 mm. aluminum 
filter, with 5 ma., and 10-in. spark-gap. 
he left side was given 3 minutes’ exposure 
it 10-iIn. skin target distance, and the 
right side 6 minutes at I4-in. distance. 
percept ible differ- 
ence in the reactions of the two areas. 

5. Adult blonde a very small 
tumor. | decided to give more 
th in just a bare erythema. With 1 mm. of 


the eve there Was 1 


hard skin 


atuminum filter, On , O-1n. spark-gap, 
| 
ind 8-in. skin target qaistance, 


ot & minutes was 


an exposure 
en. By the coefficient 
formula the time for an erythema dose ts 
| minutes 22 seconds | then cave nearly 
and exe) reddening of 
the skin that lasted more than six months. 
lhe formula of Witherbee and Remer 


would require 13 minutes 1d seconds for an 


two el vthema doses 


) 
erythema, or more than 50 per cent more 
than that given. There was no desquama- 
tion of the area. 
6. Adult brunette. Used 
num filter with ma., 10-1Nn. 
On the right side 8 minutes 42 seconds’ 


exposure was given at O-In. target 


mm. alumi- 
spark-gap. 


distance. The same day on the left side 
It minutes’ exposure was given at g-in. 
distance. lhere Was a slight brow ning of the 
reas. The right appeared to be a very 
little more than the left but the difference 
was so slight as to be hardly noticeable. 

Adult brunette. Used 4 mm. alumi- 
num filter with 5 ma., 10-in. spark-gap, 
and 12-in. skin target distance. An ex- 
posure of 20 minutes was given. This 
showed a slight browning. 

8. Adult brunette. Used 4 mm. alumi- 
num filter with 5 ma., 10-in. spark-gap, 
15-In. distance, and 30 minutes’ exposure. 
The area was slightly discolored for a few 
weeks only. 

| have used this formula with many 
different patients, varying all the different 
factors, and tn so far as the eve can deter- 
mine, the reactions appear to be very 
nearly the same for all. Furthermore, a 
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per cent erythema dose, as determined 
by the aluminum filter coefficient, when 
given on the scalp, will produce a tem- 
porary alopecia. This has been done 
several times when treating brain tumors. 

In all this work I have used a machine 
with the cross arm type of rectification. 
The spark-gap has been measured with 
small spheres instead of points. All ma- 


chines do not give the same output of 


energy, nor does the same machine when 
moved from one place to another always 
give the same output with the same setting 
of the filament control and auto trans- 
former. Then, too, one man may want a 
gap distance that will just break and 
another may want a flame. However, the 
laws of physics work uniformly with all 
machines, and having once checked the 
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erythema dose for a machine with a 
thickness of filter we should be able to 
change any of the factors of that dose and 
still calculate the time of the erythema 
dosage with the new or chanced factors. 
It may be that this filter coefficient will 
work with many machines and it may be 
that others will have to use a different 
coefficient. 

My work has all been done with th 
aluminum filter, and when using any othe: 
material for filtering some other equation 


given 


must be used. I am convinced that the 
formula of Shearer together with a filter 


coeflicient can be used to predetermine 
accurately the erythema skin dose. 

have used this filter coefficient formula 
for eighteen months and am pleased with 
the results obtained. 
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RONTGENOLOGISCHE STUDIEN UBER DEN 
DuopENi. (ROENTGENOLOG- 
ICAL STUDIES OF THE DUODENAL BULB. 
Ake Akerlund, Stockholm, 1921.) 


This book represents probably the most 
intensive radiographic study of duodenal 
ulcer of today. The author begins with a 
thorough survey of the anatomy of the 
duodenum, as a basis for the determination 
of the pathological changes incident to an 
ulcer in this portion of the gut. He includes 
a description of person: ally investigated 
»athological specimens which have “been 
1ardened in situ. He, further, in discussing 
the technique of radiography of the 
duodenum, describes his apparatus, which 
permits of the taking of serial radiograms 
in the upright position, and offers the 
advantage of more readily and completely 
visualizing the duodenal cap without its 
being covered by the pyloric end of the 
stom ach, as so frequently is th® case in the 
prone position. He analyzes the deformity 
of the bulb, not as we are wont to do 
grossly, but rather analyzing the various 
component alterations of contour that 
enter into the picture of a duodenal ulcer. 
In this way, he designates the defect in the 
light of niche formation, 
the opposite curvature, retraction of the 
musculature adjacent to the site of the 
ulcer, and the pseudo-diverticuli which 
may be induced by spastic contraction 
of the first portion of the duodenum. In 


indentation of 


his discussion, the author reviews the 
pertinent radiological literature, critically 
analyzing as he goes. 

A statistical survey of 109 cases with 
complete roentgenological observation plus 
clinical course and operative or autopsy 
findings is included. This serves to confirm 
the roentgenological or to elucidate the 
x-ray findings. The book merits attention 
of both the radiographer and the 
enterologist, for it permits of a more 
accurate understanding of the various bulb 
defects that are noted in duodenal ulcer. 


vastro- 


A. L. Lourta. 

Nouveau TRAITE DE MEDECINE. FAscI- 
CULE V. MaAtLapies INFECTIEUSES E1 
PARASITAIRES. LE Cancer. By G. H. 


Fernand Widal, and P. 


Sixth edition. Paris, 1922. 


Roger, 
sier. 


Teis. 


This volume of 750 pages is of greatest 
interest to the radiotherapist, for more 
than half the book ts devoted to a discus- 
sion of cancer. This section is written by 
Roussy, associate professor, and Wolf, 
assistant chief of clinic, to the Faculty of 
Medicine of Paris. There is also a wr, 
discussion devoted to cancer in anim 
to experimental cancer, and to the pat th 10 
logical anatomy of The 


cancer. final 


hundred pages take up the therapeutics 
and prevention of cancer. 
radiotherapeutics of cancer 
Madame Simone Labord. 


The section on 
Is written by 


A NEW DEVICE FOR RE 


BY WILHELM 

Physicist to the State Inst 
Bl L\LO, 

yADIUM emanation disintegrates quite 
\ rapidly, half of a given amount 
appearing in 3.8 days. If only the ordinary 


dis- 


apparatus is used’ for pumping off the 
emanation from the radium solution, there 
will be just some few strong tubes and a 


great number of weak ones. 
with two grams of radium, 
distribution would be: 6 tubes with more 
than 100 mc. emanation each; 8 tubes with 
50 to 100; 10 tubes with 20 to 50; 20 tubes 
with 4 to 20; and, of course, an indefinite 
number of weaker ones, their strength 
depending upon the time of removal. 
Strong tubes are more useful than weak 
ones, as a rule. The weak ones could, of 
course, be injected into the tissue. It is 
however, 


For instance, 
a probable 


preferable to make such tubes 
(seeds) from a much finer capillary tubing. 
It is, therefore, of advantage to have an 
apparatus by means of which the emana- 
tion can be concentrated from a number of 
weak tubes into a strong one, or into finer 
tubes, or into a bulb. 

I am going to describe such an apparatus 
of simple construction which has been in 
use for a short time at the State 
in Buffalo: 

The emanation is concentrated with the 
aid of liquid air, and therefore 
freed from air, which is of great impor- 
tance, as the main emanation plant is of the 
Duane type. It sometimes happens that, 
accidentally, air gets into this apparatus 
The emanation, upon occasions, 
cannot be concentrated enough 
but usually can be collected in a 
of big tubes. With the retubing apparatus 
the air can be abstracted and the emana- 
tion concentrated into the required volume. 

The retubing apparatus is shown in the 
drawing to which the letters refer. The old 
emanation tubes are put in a series of 
small cups on top of the holder H. The 
glass cap B is ground to fit closely 
over H, and to the inside of B is attached 
a little lu; o, W hich will break the tubes one 
after the other, when B is turned 
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The whole system is evacuated with the 
Langmuir pump P, and the same oil 
pump which belongs to the other emana- 
tion apparatus. The vacuum is determined 
by the discharge of a little induction coil 
through the Geissler tube T. Water is 
Phosphorous-Pentoxide 


absorbed by the 


Jo Pumo 


4VPEIKATUS FOR BE TUBING 
SHUM EMAMITION 


tube P.O;. The emanation is condensed 
in the spiral part of the glass tubing which 
passes through the liquid air container 
A. (This arrangement for the condensa- 
tion has been introduced by Mr. Fred West 
at Johns Hopkins Cancer Hospital, 
Baltimore.) 


The emanation is forced into the capil- 
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lary tube C by raising the mercury flask F 
and thereby the mercury inside the tube. 
The apparatus is as simple as possible; 
only two stopcocks are needed, one single- 
way mercury stopcock S., and one double- 


PRINCIPLES OF 
ESPECIALLY OF 


RADIOTHERAPY OF 
UTERINE 


Radiotherapy of Carcinomata 


way grease stopcock S,. The Langn 
pump takes care of all the pumping, and 
the mercury has to be raised only once. 
All parts have been made by our glass 
blower. 


CARCINOMA]! 
AND MAMMARY 


CARCINOMATA* 


BY PROF. 


FREIBURG, 


y we desire to improve the therapeutic 
results of uterine and mammary car- 
cinomata, we must critically investigate 
those cases which have been treated suc- 
cessfully, and describe the methods which 
yielded the desired results.. We have 
studied cases of carcinomata which have 
been irradiated in our gynecological clinic 
up to Six years ago. 

Subjecting the ‘results to a careful analy- 
we are at once confronted with the 
difficulty that we do not possess reliable 
records of the doses employed in the cases 
treated during that time. The cases in 
question represent the first attempts by 
Kroenig at treating cancer by means 
radium and x- rays. 

At that time, a correct knowledge of the 
exact dosation of radium or x-rays was not 
available, and the records of dosage in the 
histories had therefore been omitted. Nev- 
ertheless, it was possible to obtain an 
approximate idea of the quantities of rays 
employed from the statement of the occur- 
rence or nonoccurrence of a skin erythema 
and the arrangement of the radiation cap- 
sules and x-ray tubes. 

We were not greatly surprised when we 
found that c: ases showing a cure of five 
or more years’ duration ‘manifested none 
or only a slight erythema after the irradia- 
tion. On the other hand, in all those cases 
in which an erythema or a burn of a second 
or third degree was observed, a relapse 
occurred in a very short time. The recur- 
rence took place earliest in cases in which 
the burns were extensive. This observation 
appeared to be quite startling. The cases 
in question were clinically of an analogous 
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character, hav ing been selected by Kroen 
for this very reason. 

From the literature, as well as from my 
own observation, | want to report a series 
of data which will enable us to draw cer- 
tain conclusions. 

First, I shall refer to those trradiations 
which were employed for the prevention of 


recurrences in cases of mammary carci- 
noma. The cases irradiated by Perthes 
showed the very remarkable result that 


relapses became not only not less frequent, 
but even more frequent than after opera- 
tion without subsequent irradiation. In 
contrast to this, Anschiitz’s cases of mam- 
mary amputation with subsequent irradia- 
tion showed a reduction in recurrences 
which hitherto had never and nowhere 
obtained. 

The methods of irradiation of 
investigators were not the same, Perthes 
employing comparatively large doses which 
approximated the 
dose’”’ 


been 
these 
SO-Ci alled ** carcinoma 


while Anschiitz used smaller doses 
frequently repeated. 


The following is another noteworthy 
fact: Perthes reports a case in which the 
irradiation of skin recurrences after a 


mammary amputation for carcinoma 
duced a roentgen ulcer which 
remained stationary. A diagnostic excis 
revealed the presence of cancerous 
Subsequently, the parts adjacent to the 
place of the diagnostic excision showed 

rapid proliferation, while the us 
nodules present in the neighborhood re- 
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mained unchanged for a_ considerable 
leneth of time. We made a similar observa- 
tion. A woman who had been successfull \ 
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irradiated for an inoperable carcinoma of 


the stomach became afflicted with an ulcer 


in the skin above the irradiated eastric 
carcinoma live vears aiter irradiation. lhe 


skin had been indurated and leather-like. 
A diagnostic excision was made. It was 
followed by a surprising result. The tumor 
rapidly and showed fungoid 
proliferations which proved to be of a 
carcinomatous nature. After a short period 
of time, we observed a perforation of the 
stomach and transverse colon which erad- 
ually increased and finally led to a fatal 
termination. 

In this connection | desire to add two 
quite remarkable observations. A woman 
with an irradiated vulvar be- 
came afflicted with a hard tumor in the 
posterior part of the left labrum minus, 
which, on inspection and palpation, ap- 
peared to be benign. The tumor bore the 
appearance of, and resembled, on palpa- 
tion, a fibroma pendulum, while the carci- 
noma had disappeared completely. The 
tumor was removed. It proved to be a solid 
carcinoma, apparently, with a very slight 
tendency to proliferation. The growth was 
separated from the healthy tissue by a 
thick wall of lymphocytes. Quite recently 
we made a similar observation in another 
vulvar carcinoma. 

The following observations have peen 
made quite frequently. Some time ago, in 
sections of tissue removed after radiation 
for uterine Haendly found 
active and apparently proliferating cance 
foci in the completely necrotic tissue. A 
similar observation has been reported by 
Eckelt (Gynecological Clinic of Frank- 
furt). Perthes’ observation, cited above, 
also belongs to this class of cases. Many 
similar CaASeS ATC ON record. 
the results of 
observations, we may be justified in draw- 
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In summarizing these 
ing the following CONC lusions: ‘| he desti TC 
tion of the 
irradiation is by no means accomplished tn 
all, and even not in the majority of cases. The 
carcinoma may but | 
perhaps microscopically not recognizable, 
remain behind. Their capability to grow and 
to multiply may be destroved for a longer o1 
shorte) period of time, but by no means 
permanently. 
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the lapse of time, may engender a renewed 
proliferation of the Such 
stimull are mechanical traumata, as diag- 
nostic excision or incorrect irradiation. 
The latter assumption may explain the 
puzzling fact that Perthes has observed 
more recurrences after operation and sub- 
sequent irradiation than after operation 
without subsequent irradiation. One must 
surmise that cancer germs were left behind 
after the operation which might have been 
destroyed by the tissue itself, but were 
stimulated to renewed proliferation by the 
irradiation. This explanation might be 
surprising to most of us. We regard as cor- 
rect the claim that cancer-cells may be 
devoured by the organism under ordinary 
conditions. It is quite certain that in the 
large 


cancer-cells. 


majority of cases, cancer-cells are 
regularly carried off in the lymph and 
blood streams, but only a of them 
develop into necrotic carcinomatous 
growths. In my opinion, this can only be 
explained by the fact that the normal 
tissue, especially the blood and ly mph-cells, 
is capable of destroying solitary migrating 
cancer-cells. 


tew 


A further deduction which we may draw 
from these observations is the fact, re- 
peatedly mentioned by me, that too large a 
dose of radium or x-rays is at 
harmful as too small a dose. 

Yet, with the mere reiteration of these 
facts, we have gained very little, if any- 
thing, in our endeavor to improve the 
curative results. First of all, we must deter- 
mine the manner in which the rays influ- 
ence the cancer and the facts on which the 
curative action of the ravs is to be based. 
In short, we must study the biology of the 
action of the rays. We have endeavored for 
some time to fathom these biological laws. 

Numerous justify the 
statement that a complete cure of cancer 
has been achieved by the sole use of radia- 
tion, yet in the majority of cases such a 
result has not been obtained. In the cases 
cited above, it has been shown that the 
best curative results were obtained with 
repeated irradiations in which the so-called 
“carcinoma dose” as defined by Seitz and 
Wintz, was not attained. If the latter lies 
between go and cent of the 
“erythema skin must admit 


least as 


observations 


LOO per 
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that in our cured cases of mammary and 
uterine carcinomata, which are situated 
deep in the body, the tumor received 
less than go per cent of the “erythema 
skin dose,’ 
we did not attain an erythema of the skin 
by the irradiation. Nevertheless, in all 
these cases the cure w as permanent. 

The state of affairs is somewhat more 
confusing in the postoperativ e irradiations 
performed by Anschiitz. He never attained 
a radiation dose that amounted to a car- 
cinoma dose, even if the rays were applied 
in several repeated courses of radiations. It 
follows that cancer cases were cured which 
never did receive the “carcinoma dose.” 

In direct contrast to these facts, we have 


seen that the employment of quantities of 


rays which considerably exceed the “car- 
cinoma dose” in some cases even caused 
necrosis of the connective tissue, and in 
others, at least an intense inflammation 
did not result in a cure. It follows that it 
should not be the sole object of radiation 
therapy to apply a quantity of rays as 
large as possible to the cancer-cells, as then 
the presence of viable cancer-cells in the 
necrotized connective tissue would be 
unthinkable. 

The majority of authors explain the 
action of rays by saying that a sufficiently 
intense radiation causes quite characteris- 
tic changes in the cancer-cells. The latter 
recede either completely, or, at least, to 
a marked degree. They further assert that 


cancer-cells perish when the functions of 


nutrition and division have been severely 
impaired by the direct action of the 
elect ro-magnetic waves. 

It should not be at all disputed that such 


effects of the rays are possible, and 
actually occur. It would be unreasonable to 
assume that cancer-cells should behave 


differently than other tissue cells which all 
can be changed or destroyed by the rays, 


depending, of course, on the amount of 


rays administered. But according to the 
observations just mentioned, the matter 


cannot thus be explained, and the coex- 
istence of other factors must be assumed. 
These are to be found in the activation of 
the defensive forces which are formed in 
the neighboring tissues as well as elsewhere 
in the body by the action of the rays. It is 


at least in its deeper parts, if 
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well known that after a certain time, 
mostly after the commencement of recog- 
nizable changes in the carcinoma, 
infiltration and proliferative processes may 
be observed in the connective tissue which 
undoubtedly contribute to the disappear- 
ance of the cancer-cells. | believe 
facts are of great importance in the 
results of radiation therapy in carcinoma 
The participation of the connective tissue 
receives at present more and more atten- 
tion. | refer to Halberstaidter, Blumenthal, 
Theilhaber, M. Friinkel and others. The 
changes in the white blood picture are to be 
valued in a similar manner. Nothing 
definite is at present known regarding the 
manner in which these changes contribute 
to the destruction of the carcinoma. 
Recently, Lewin has called attention to the 
role played by the white blood-cells in the 
disappearance of inoculation tumors in 
mice. If he subjected mice to treatment 
with nucleic acid before the inoculation of 
tumor substance, the latter did not take 
but underwent destruction. It was _per- 
meated with numerous lymphocytes and 
surrounded by a connective-tissue 
liferation. 

Caspari has reported similar observa- 
tions which, however, are not as yet avail- 
able in detail in the literature, but in briet 
abstracts. A number of years ago, I pointed 
out that the lymphocytes play an impor- 
tant rdle in the warfare against the car- 
cinoma. Of late, Ribbert, Theilhaber and 
others have expressed similar views. Ac- 
cordingly, the proliferations of the connec- 
tive tissue, and particularly the infiltration 
of numerous round cells, which are to 
be found around almost all of the car- 
cinomata, are to be regarded as defensive 
agents. As a matter of fact, in the majority 
of instances they do not serve the purpose. 
I would like to emphasize the fact that in 
the large majority of cases, and sometimes 
almost exclusively, these round cells are 
mononuclear and that the leucocytes play 
but a minor role. Furthermore, it must be 
noted that the destruction of wandering 
cancer-cells in the lymphatic glands has 
been positively demonstrated, and conse- 
quently the lymphocytes can under favor- 
able conditions gain the upper hand in the 
combat with active carcinoma cells. 
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Recent observations made with 
stains, and to be published shortly, 
brought up the question whether these 
mononuclear cells, hitherto taken for 
lymphocytes, are not to be considered as 
histiocytes instead of as lymphocytes. 
Whatever the character of the cells m ay be, 
they do assume an important role in the 
warfare of the organism against the car- 
cinoma. My belief in the aforesaid 
tions is strengthened by the especially 
intense infiltration of round cells seen in 
the slowly proliferating carcinoma rests 
after irradiations. 

It is well known that the lymphocytes 
are the most sensitive to the rays. Large 
numbers of them already succumb to 
small radiation doses. this Is correct, 
then all the round cells normally surround- 
ing the carcinoma are destroyed during 
each irradiation of a carcinoma by the 
doses administered. They, therefore, are 
disintegrated in situ. The liberated proteins 
of the round cells and the peripheral car- 
cinoma cells are thrown into the tissues. 
To me it seems highly probable that these 
split- “up proteins contribute an 
role in the destruction of the 
cells. 

I am not yet in a position to furnish 
direct proof for the correctness of this 
hypothesis. Such investigations meet with 
great difficulties. They are being actively 
undertaken, but I cannot as yet make any 
definite statements as to the final results. 
The early occurrence of the changes in the 
cancer-cells might be explained, and also 
the observation correctly interpreted why 
intensive irradiations fail to produce the 
desired results and, on the contrary, excite 
the cancer to limitless proliferation. It is 
well possible that a too intensive irradia- 
tion may destroy the defensive material 
furnished by the lymphocytes. Further, 
too intense an irradiation may lead to a 
general impairment of the body, which 
weakens the hematopoietic organs and 
impedes the further supply of lympho- 
cytes. The strongest activating forces for 
the production of new lymphocytes may 
be found in the absorption of the dis- 
Integration products of the lymphocytes 
by organs forming the white blood cor- 
puscles. If this activating factor exceeds 
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certain limit, it may lead to weakening 
instead of a stimulation of their production. 

This conception also furnishes the expla- 
nation for the observation that cachectic 
patients do not respond to irradiation, for 
cachectic patients evince an absence or a 
scarcity of lymphocytes and leucocytes 
in the blood, and an inc: ipability to respond 
to stimulation. Therefore, Recasens ex- 
cludes from irradiation cachectic patients 
and those affected with leucopenia. 

These changes in the lymphocytes rep- 
resent only part of the effects produced by 
irradiation. We know that various other 
effects are produced by irradiation, and 
these may be comprised under the name 


““oeneral or systemic effect.’”’ They are 
plainly observable in the changes occur- 
ring in the white blood picture. The red 


blood corpuscles also undergo changes. A 
change in the blood coagulability does gen- 
erally not take place, and, according to our 
observations, only if the spleen is irradi- 
ated directly. Partsch has made similar 
observations. It is quite surprising that 
in a large proportion of cases, irradiation is 
immediately followed by an_ increased 
blood pressure. This is probably due to a 
stimulation of the suprarenal capsule, 
particularly of its cortex. Investigations 
conducted by Hesse, and not yet pub- 
lished, show that direct irradiation of the 
suprarenal capsule is followed by its quick 
destruction and a considerable diminution 
of the vasoconstricting power of its extract. 

Stephan has recently published similar 
observations: made on human _ subjects. 

induced Sickinger to make experiments 
on guinea-pigs, and he demonstrated that 
following the irradiation of an equally large 
field on the head and the tail-end as well as 
the middle of the body, the changes in the 
blood picture were most marked in the 


latter. It seems to me that irradiation of 
parts remote from the suprarenal c apsule 
exercises an exciting effect upon this 
sensitive organ, and that the excitation 
may be produced either via the blood- 


stream, or, perhaps, be due to a weak sec- 
ondary irradiation. Furthermore, it has 
been demonstrated by Behne that blood 
transfusion from an irradiated to a non- 
irradiated animal causes the same blood 
changes in the latter as produced by direct 
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irradiation. Therefore we must assume 
that a general systemic action is produced 
by the rays which, in favorable cases, may 
promote the cure of cancer. 

The general effect comprises not only the 
conditions just mentioned, but also applies 
to others. Kaznelson and Dourand demon- 
strated that quite similar effects to those 
seen in the so-called protoplasm activation 
may also be due to the effects of irradiation. 
This would be in favor of the view that 
irradiation implies a kind of excitation, and, 
provided the proper dose is administered, 
an increase in the defensive forces of the 
organism, for the cure of cancer is to be 
regarded. as the outcome of a combat 
between the invading “‘parasitic”’ cancer- 
cells and the body. 

We were in the position to furnish also 
an experimental proof of the favorable 
action of the constitutional reaction. If we 
irradiate mice, either with large doses on a 
small field, or totally, then, after a certain 
dose has been eiicok. the healthy non- 
incculated animals will succumb after 
from three to seven days, and, in the major- 
ity of instances, already on the third day 
after irradiation. But if the animals are 
inoculated with a tumor emulsion some- 
time before the third day, they will live. 
In the majority of cases, successful growth 
of the tumor which possesses a positive 
take of 100 per cent, will be prevented. 
This shows that (1) the toxins which are 
produced in the body as the result of 
irradiation are agglutinated by inoculated 
carcinoma cells, and (2) that this agglutina- 
tion engenders an impairment of the car- 
cinoma cells, or, at least, renders more 
difficult their growth. 

Moreover, we have seen that peculiar 
and quite typical changes also take place 
in the non-irradiated cutaneous tissue of 
mice, as early as a few hours after irradia- 
tion. They consist especially in the appear- 
ance of large cells in the skin, serous 
swelling of the entire connective-tissue, and 
degenerative processes in the cutaneous 
glands. All these changes take place with a 
surprising rapidity. In my opinion, one 
should not a priori reject the supposition 
that the changes observed in the carcinoma 
cells are, at least partly, due to those pro- 
duced by irradiation in the whole organism. 
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Experiments were made in order to 
ascertain the influence exercised upon 
carcinomatous tissues outside of the body. 
So far, we never succeeded in proving the 
loss of the transplantability of carcinoma 
cells by inoculation through direct irradia- 
tion with a dose exceeding the so-called 
“carcinoma dose.” These experiments 
agree with those of Keyser, but are con- 
trary to Wood and Prime’s observations, 
which are based on numerous animal exper- 
iments. This question, therefore, needs 
further elucidation. Such contradictory 
findings are possibly due to a difference in 
carcinoma material. However, by acci- 
dental experiments on human beings the 
fact has been established that irradiation 
doses which destroy connective tissue may 
spare active cancer-cells. 

A carcinoma dose as propounded by 
Seitz and Wintz does not exist. We agree 
with Werner, Jiingling, Wend and others, 
and cannot admit that a dose which lies 
between go and 110 per cent of the ery- 
thema skin dose will regularly induce a 
retrogression or cure of the carcinoma. 
Even for uterine and mammary carci- 
nomata, which, excepting the cutaneous 
carcinomata, offer the most favorable con- 
ditions for the irradiation treatment, a dose 
in this sense cannot be admitted. Carci- 
nomata in other localities, which differ 
histologically and biologically from the 
uterine and mammary carcinomata, also 
respond quite differently to irradiation. 

The location of the tumor is of the 
utmost importance in the various forms of 
cancer. If we irradiate a uterine or mam- 
mary carcinoma, none of the important 
endocrine glands are exposed to the action 
of the rays; but, in cases of cancer of the 
stomach it can never be avoided—not 
even with the method of Hohlfelder—that 
the suprarenal glands, the pancreas and the 
spleen, receive large quantities of rays. It is 
not necessary that the organs are directly) 
struck by the cone of rays. For tissues as 
sensitive as the suprarenal capsule, the 
secondary irradiation, which is abundantly 
present just outside the periphery of the 
cone of rays, is harmful, especially since 
its effects must be added to the general 
effect. 

Our observations suggest still another 
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conclusion, namely, the ideal of a perma- 
nent destruction of the carcinoma by one 
strong irradiation can be realized only in a 
few cases. Therefore, we believe it is better 
to employ frequent and small doses than an 
intense irradiation In one sitting, lest a 
violent general reaction and an impair- 
ment of the connective tissue adjoining 
the carcinoma thwart the curative effect. 

Besides the above-mentioned facts re- 
garding irradiation of the carcinoma, the 
following points are of the utmost impor- 
tance for practical purposes: 

First, the question of dosage. The general 
tendency prevails today to regard as a 
dose only that quantity of rays which Is 
applied to the seat of the disease. I con- 
tend that this view is fundamentally 
wrong. In measuring the dose, we must 
take account of the entire energy of the 
rays absorbed by the irradiated body. 
The fact that this contention has almost 


always been overlooked explains a large 


number of failures. In studying this ques- 
tion experimentally, we were able to show 
that mice which bore on a limited skin 
area a radiation dose up to 490 e would 
succumb if the whole body was irradiated 
with a dose of 50 e, and only a few mice 
survived a dose of 25 e, while mice already 
inoculated with carcinoma were generally 
able to endure such doses. This shows the 
strong influence of the “general action” 


upon the animal, and also the influence of 


the effect of the rays in relation to the 
particular state of health of the animal. 

Furthermore, in the mouse, a retro- 
gression of the carcinoma cannot be 
effected, not even with doses which reach 
the limit of the animal’s endurance, if the 
irradiation is restricted to the tumor 
itself. Retrogressive processes can only be 
obtained when a larger field is selected, so 
that also the parts surrounding the tumor 
are exposed to the rays. 

The topographical relations also have to 
be taken into consideration. If we irradiate 
the extremities, the effect will be differ- 


ent from that following the irradiation of 


the trunk. Also, with an equally irradi- 
ated volume (as shown in experiments with 
orga ge an equally large field at the 
ead and tail-end will show a smaller 
influence upon the blood picture than 
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irradiation of the middle of the body, near 
the suprarenal capsule (Sickinger). From 
this we conclude that the action upon the 
endocrine glands, especially the pancreas, 
spleen, liver, thyroid, thymus and the 
intestines is not without influence upon 
the effect of the rays. 

Furthermore, differences are caused by 
the quality and also the quantity of the 
radiation. The question remains open 
whether the short-wave rays obtained from 
radium and mesothorium will, with an 
equal dose, produce the same effect as the 
long-wave rays produced with the highest 
voltages and strongest filtration as at pres- 
ent used by our foremost roentgenologists. 

I must be satisfied with these brief 
remarks. The problem is exceedingly intri- 
cate, and will later be more fully discussed 
in detail. At any rate, we know absolutely 
that the size of the field, the focus-skin 
distance, the hardness of the ray, radium 
or mesothorium or x-rays, and the method 
of their application explain the great differ- 
ences in the local as well as the general 
effect reported in the literature. The 
reports on the action of rays issued by 
different authors can frequently not be 
compared with one another. 

If it is true that with a single irradiation 
and correct dose the cancer-cells are not 
completely destroyed, but that a number 
of them remain In an inactive state, then 
two ways are open to change the mere 
arrest of the carcinoma to a complete cure: 
namely, (1) the subsequent destruction of 
the remaining cancer-cells or (2) the activa- 
tion of the body so that it will be able to 
destroy the cancer-cells or furnish an 
unfavorable soil for any further growth of 
the carcinoma. The latter possibility is 
inferable from the fact that there is 
evidently a carcinomatous diathesis as 
suggested by Theilhaber, who separates 
the “cancer disease” from the 
festations of cancerous proliferation. For 
both conceptions many methods are avail- 
able. The complete destruction of the can- 
cer-cells may be attempted by repeated 
irradiations. The second aim may be 
brought about by a stimulation of the 
connective tissue, a restoration and reac- 
tivation of the bodily vigor, a stimulation 
of the lymphocytosis, an excitation of cer- 
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tain endocrine glands, special methods of 
diet, a hyperemization of the scar tissue 
formed after irradiation, a surgical inter- 
vention, and many other methods. Both 
are often intimately related with or supple- 
ment each other. These few suggestions 
must suffice, for we have at our disposal a 
great number of possibilities. In the opin- 
ion of some observers, the sensibilization 
of the carcinoma prior to irradiation has 
often been successful. 

Volz’s recent investigations have verified 
the theory enunciated by me long ago: 
namely, that the sensibility of a tissue to 
the action of the rays depends to a large 
extent on its actual condition. By the 
incitation of certain influences we un- 
doubtedly can raise or lower the sensi- 
bility to the action of the rays. The latter 
has actually been effected by anemization 
of the skin. Hyperemization raises the 
sensibility—a fact which may be utilized 
in the irradiation of a carcinoma. Little 
hope can be based on the introduction of 
secondary rays with the view of enhancing 
the effect of irradiation. Friedrich and his 
co-laborers have experimentally proven 
that an increase of the secondary rays by 
the introduction of iodine, metal salts, and 
similar radiators, does not increase, but 
on the contrary, decreases the quantity 
of rays. The decrease depends on the con- 


centration of the solution and amount of 


the secondary radiator. Therefore, we 
cannot expect any success, at least not in 


this direction, from the introduction of 


metal salts by diaphoresis (copperiza- 
tion—Wintz-Seitz). However, by catalyp- 
tic or other activating effects upon the 
biologic object, the action of the rays may 
be increased. The assertion that we are 
dealing with an increased secondary irra- 
diation, therefore, is erroneous. If really an 
increase in the action of the rays has been 
attained by the introduction of metal salts, 
etc., this increase is to be ascribed to the 
sensibilization through diaphoresis, which 
might as well be obtained by diathermy or 
mechanical and thermic hyperemization. 

We have pointed out repeatedly that the 
condition of the patient is of great impor- 
tance. In case ae ronounced cachexia, 
neither the skin nor the tumor will respond 
to irradiation. To a large extent, this 
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phenomenon may be due to the frequently 
observed leucopenia, as suggested by 
Recasens, though it is certainly not the 
only cause. At any rate, it is useless to 
employ irradiation in obviously cachectic 
subjects, as, by this procedure, we would 
achieve nothing but the hastening of death. 

In an intelligent x-ray treatment we 
must, first of all, aim at the relief of the 
cachexia, which, in some cases, may be suc- 
cessfully accomplished by suppression of 
the ichorous discharge and stimulation of 
the organisms by internal remedies (e.g., 
arsenical iron, protoplasma activation, 
blood transfusion, etc.). However, in such 
desperate cases, we frequently must be 
satisfied to alleviate the patient’s suffering 
by the employment of the above-men- 
tioned remedies, combined with cautiously 
repeated irradiations. Thus a_ tolerable 
condition can be procured and the patient’s 
life prolonged. 

In this kind of treatment we must dis- 
tinguish between two things: (1) an anti- 
toxic effect upon the body, as frequently 
observed in animal experiments. By the 
employment of certain therapeutic meth- 
ods it is possible to reduce the influence of 
the tumor on the host to such a degree that 
tumors of an enormous size may become 
of negligible importance, though untreated 
animals may succumb to considerably 
smaller tumors. (2) The immediate effect 
upon the tumor itself, the arrest of its 
growth, and its eventual destruction. 

These observations draw our attention 
to the subject of immunity. It has been 
proven beyond the shadow of a doubt that 
a sort of immunity against tumors is 
observed in animal experiments. I wish to 
refer briefly to the investigations of Jensen, 
Ehrlich, Gaylord, Cowes, Apoland, von 
Dungern, Baishford, Kénigsfeld, Keyser, 
and many others. I performed such experi- 
ments with animals as well as human 
subjects in 1900 and the following years. 
In a case of inoperable rectal carcinoma, 
I observed a retrogression lasting at least 
two years which was induced by passive 
immunization. Unfortunately, I could 
not follow up the case longer than two 


years. I do not have the least doubt 


that there is an active as well as a passive 
immunity against tumors. Whether the 


| 
| 
| 
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facts agree with Lewin’s recent statements 
to the effect that we are merely dealing 
with a question of the white blood picture, 
seems to be doubtful. I do believe that 
besides the general predisposition, a protec- 
tive force against the formation of tumor 
and tumor transplantation, I.e., a specific 
immunity, exists. We have begun new 
investigations in this direction. We cannot 
as yet report the findings. We should not 
overlook this possibility when  raying 
patients. Active immunization processes In 
the breaking down of the carcinoma under 
the influence of the rays are of great 
portance for permanent results. 

We have already drawn practical con- 
clusions from these researches of radiation 
therapy, embodied them in the technique 
and observed the most pleasing results. 
We meet but few cases of 
mammary carcinomata in which we fail 
to bring about an immediate retrogression 
by our irradiation methods, supplemented 
by all possible accessory methods, without 
ever observing any permanent 
such as skin burns, the 
fistulas, ete. 

We proceed in the following manner: 
Each case is submitted to the most careful 
examination; site and extension of the 
tumors are ascertained with the aid of 
schematic diagrams and then the trradia- 
tion program is drawn up. In 
carcinoma we always use 
supplemented by x-rays; in 
carcinomata we generally employ only 
roentgen rays. The ideal to destroy com- 
pletely the carcinoma by means of a single 
irradiation must be considered as unattain- 
able, with the exception of a few incipient 
and especially favorable cases. We give 
frequent irradiations at intervals of from 
six to eight weeks with doses which, at 
least with roentgen rays, never reach the 
so-called “carcinoma dose.” 

Stimulating irradiations of thymus 
spleen, likewise 
employed as 


im- 


uterine and 


injuries, 


uterine 
radium rays 


mammary 


and 
at repeated sittings, are 
adjuvants. 


formation of 


A lso the use of 


3 
caseosan, blood transfusion, arsenical iron, 
hyperemization of the irradiation area, and 
immunization. 

The method of treatment may be sum- 
marized in the following rules: 


1. Retrogression of the cancer Is not 
solely due to the local action of the rays, 


but it is to be considered as a function of 
the whole organism that has been attacked 
by cancer. The organism is activated by 
the irradiation. 


The elements of these activating 
forces are contained in the healthy tissues 


surrounding the cancer, the blood, and prob- 
ably also the endocrine glands, including the 
spleen (reticular-e pitheli: al apparatus). 

3. A “carcinoma dose” according to the 
definition of Seitz and Wintz, that is to 
say, a curative action upon every variety of 
cancer by a dose of rays of from go to 100 per 
cent of the erythema skin dose, does not 
exist. However, in the majority of cases of 
mammary and uterine cancers a retrogres- 
sion may be expected from the administra- 
tion of this dose (Holzknecht). This 
carcinoma dose proposed by Kroenig Is 
therefore still useful. 

Experience teaches that frequently 
repeated irradiations with a dose which 
does not quite reach the amount of the 
carcinoma dose are productive of the best 
permanent results. The most favorable 
results are observed from a combination of 
radium and x-rays. 

An over-dosation is to be considered 
as especially dangerous because it weakens 
the local as well as the 
— of the body. 

The posological question requires an 
elucid: ation on account of the systemic 
action of the rays. 

7. The therapeutic effects of irradiation 
can be augmented by the employment of 
various auxiliary remedies. 

The best results are only obtainable 
if the method of irradiation is adjusted to 
the particular conditions of each individual 
case. 
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CONCERNING A NEW KIND OF RAY* 
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PRELIMINARY REPORT 


F a Hittorf vacuum tube, a Lenard tube 

pumped sufficiently high, a Crookes 
tube, or a similar apparatus is covered with 
a rather closely-fitting shell of thin black 
pasteboard, if then the current from a 
rather large induction coil is sent through 
this tube, and if a paper screen covered 
with barium platino-cyanide is brought 
near the tube in a completely darkened 
room, the screen will be seen to light up 
brilliantly and to fluoresce, regardless of 
whether the coated side or the other side 
is turned toward the apparatus. 

It is easily proved that the cause of the 
fluorescence has its source in the tube 
and in no other place. 

2. Most surprising in this phenomenon is 
the fact that some agent penetrates a 
black pasteboard shell, which does not 
allow passage of visible or ultraviolet 
rays of the sun or of the electric arc, and 
that this agent can cause brilliant fluores- 
cence. The next question is whether other 
bodies possess the same property: Le., 
are transparent to this agent. 

It soon becomes evident that all other 
bodies are transparent, but in greatly 
varying degrees. For example, paper is 
very transparent.' Behind a bound book of 
about 1000 pages, I saw the screen light up 
distinctly, the black ink of the print appar- 
ently offering no resistance. In the same 
way the screen lit up behind a double pack 
of cards. The effect of a single card between 
the apparatus and the screen could hardly 
be noted by the eye. Also, one piece of 
tinfoil had little appreciable effect; and 
only when several layers were one 
on top of another could a shadow be dis- 
tinctly seen on the screen. Thick blocks 
of wood are transparent. Two to three 


*Physikalische Institut der Universitat, Warzburg, December, 


1895. 

By transparency (Durchsechtigkeit) I mean the relation 
between the asheases of a fluorescent screen when held closely 
behind a body and its brilliance under the same conditions 
except that the body no longer intervenes. 


centimeters of pine wood absorbed very 
little. A layer of aluminum 15 cm. thick 
weakened the effect very much, but was 
not sufficient to efface entirely the fluores- 
cence. Hard rubber discs, even several 
centimeters thick, were transparent to the 
rays.” Glass plates of the same thickness 
differed according to whether they con- 
tained lead (flint glass) or not, the former 
being much less transparent than the 
latter. If one holds his hand between the 
tube and the screen, he sees the darker 
shadows of the bones in the lighter shadow 
of the hand itself. Water, carbondisulphide 
and various other liquids experimented 
upon in mica vessels proved to be very 
transparent. [I could not discover that 
hydrogen was more transparent than air. 
A fluorescence could still be distinctly 
noted behind plates of copper, silver, 
lead, gold and platinum, but only when the 
layer was not too thick. Platinum 0.2 mm. 
thick is still transparent; silver and copper 
can be thicker. Lead 1.5 mm. thick is as 
good as impenetrable, and was used repeat- 
edly on account of this property. A stick 
of wood with a square cross section (20 X 
20), one side of which was covered with 
white lead, produced the following result 
when held between the tube and the screen: 
It was almost entirely ineffective when the 
x-rays passed through parallel to the 
treated side, but it threw a dark shadow 
when the rays had to penetrate the white 
lead. The salts and solutions of the metals 
follow the same order as the metals accord- 
ing to their transparency. 

3. These experimental results and others 
lead to the conclusion that the trans- 
parency of the different substances, assum- 
ing equal thickness, is qualified by their 
density. 


2 For the sake of brevity, I have used the expression ‘ 
(“Strahlen’’), and in order to differentiate from other 
term “‘x-rays."’ 
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That density is not the only factor ts 
proved, however, by the following 
experiments. I investigated the trans- 
parency of nearly equal thicknesses of glass, 
aluminum, calcite and quartz. The densi- 
ties of these substances are almost equal, 
yet it was evident that the calcite was 
noticeably less transparent than the others, 
the other three being practically the same. 
I did not observe a particularly strong 
fluorescence of the calcite itself—par- 
ticularly strong, that is, in comparison with 
glass. 

4. With increasing thickness all bodies 
become less penetrable. In order to 
determine a possible relationship between 
transparency and thickness, I made 
photographic pictures in which the plates 
were COV ered partially by tinfoil of 
gradually increasing thickness. A pho- 
tometric measurement will be made when 
I get a suitable photometer. 

5. Plates of platinum, lead, zinc and 
aluminum were rolled out to such 
thicknesses that they seemed to be about 
equally transparent. The following table 
contains the thickness in millimeters, the 
ratio of thickness to that of platinum, and 
the density. 


Thickness, Relative 


Mm. Thickness Density 
Platinum 0.018 I 21.5 
Lead 0.05 3 
Zinc 0.10 6 
Aluminum 200 2.6 


From these values it is to be gathered 
that metals are by no means of similar 
transparency when the products of their 
thickness and density are equal. The 
transparency increases in much stronger 
proportion as the product diminishes. 

6. The fluorescence of barium platino- 
cyanide is not the only notable effect of 
the x-rays. Of next importance is the fact 
that other bodies fluoresce; for example, 
certain well-known combinations of cal- 
cium and phosphorus, uranium glass, 
ordinary glass, calcite, rock salt, etc. 

Of special significance, in many respects, 
is the fact that photographic plates have 
proved sensitive to the x-rays. Many 
“mggeecswnar can thus be registered, where- 

y mistakes are more easily avoided. | 
have checked every important observation 


which I saw on the screen by photographs 
wh erever possible. 

The ability of the rays to penetrate, 
almost unhindered, thin sheets of wood, 
paper and tinfoil is very useful, for the 
pictures can be made in a lighted room with 
plates enclosed in a cassette or wrapped 
in paper. On the other hand, an undeveloped 
plate protected only by paper or paste- 
board cannot be left very Jong in the 
neighborhood of the tube. 

It seems to be still uncertain whether 
the chemical effect on the silver salt of the 
plate comes directly from the x-rays. It 
is possible that this effect is produced by 
the fluorescent light which ina in the 
glass, as stated above, or perhaps in the 
gelatin layer. However, films can be used 
as well as glass plates. 

I have not yet tried to determine whether 
x-rays can produce heat, but this can 
readily be assumed when the readiness of 
the rays to be converted is demonstrated 
through the phenomenon of fluorescence, 
and when it is certain that all rays falling 
on bodies leave them as before. 

The retina of the eye is not sensitive to 
the rays. The eye sees nothing when 
brought close to the tube, although in the 
light of experiments made so far, the 
media of the eye must be sufficiently 
transparent. 

7. After determining the transparency 
of different bodies of relative thic kness, I 
hastened to investigate the behavior of the 
rays in passing through a prism—whether 
they are refracted or not. Experiments 
with water and carbondisulphide in mica 
prisms of 30-degree angles have shown no 
refraction, either on the screen or on a 
plate. For comparison, the refraction of 
light rays was observed under the same 
conditions; the refracted beams fell on the 
plate about 10 mm. and 20 mm. 
respectively from the position of the direct 
beam. With a hard rubber and an 
aluminum prism I have secured pictures in 
which one could perhaps recognize a 
deviation. The fact is very uncertain, 
however, and the deviation, even if present, 
is so small that the index of refraction of 
the rays for these substances can at most 
be 1.05. In this case also I could observe 
no deviation with the screen 
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On account of the slight transparency 
and the consequent low intensity of the 
rays that got through, experiments with 
thicker metals have so far given no certain 
results. 

Owing to the importance of the question 
as to whether x-rays can be refracted or 
not in passing from one medium to another, 
it is fortunate, under the circumstances, 
that prisms are not the only mode of inves- 
tigation. Because of refraction or reflection, 
finely powdered bodies in sufficiently 
thick layers let very little light through. 


If, then, powder is of the same _trans- 
parency for x-rays as the coherent sub- 
stances (assuming equal masses), it Is 


proved that neither refraction nor regular 
reflection is present in sufficient degree to 
be observed. The experiment was carried 
out with finely pulverized rock salt, with 
fine silver powder obtained through elec- 
trolysis, and with the zinc dust used so 
much in chemical experiments. In each 
case no difference in transparency between 
the powder and the coherent substance 
was shown, either by observation or by a 
photographic plate. 

After the foregoing, it is apparent that 


x-rays cannot be concentrated by means of 


lenses. A large hard rubber lens and a glass 
lens proved to have no effect. The shadow 
picture of a round stick is darker in the 
middle than at the rim; that of a tube, 
filled with some substance which is more 
transparent than the material of the tube, is 
lighter in the middle than at the rim. 

8. The question of the reflection of the 
x-rays is to be regarded as settled, since in 
the experiment of the foregoing paragraph 
no regular reflection could be noted in any 
of the substances investigated. Other 
experiments lead to the same conclusion. 

One observation seems to prove the 
opposite at first glance. I exposed a plate 
protected by black paper to the x-rays 
with the glass side toward the tube. The 
sensitive side was covered with polished 
sheets, with the exception of one portion, 
of platinum, lead, zinc, and aluminum, 
arranged in the form of a star. It can be 
seen distinctly on the developed plate that 
the darkening under the platinum, the 
lead, and particularly under the zinc, is 
stronger than in the other areas. The 
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aluminum had practically no effect. It 
consequently appears that these thre 
metals reflect t rays. Other causes, 
however, might account for the darkening; 
and in a second experiment, in order to be 
doubly certain, I laid a piece of thin sheet 
aluminum, which was opaque to ultraviolet 
rays but transparent for x-rays, between 
the gelatin layer and the metal sheets. 
Since essentially the same result was again 
obtained, a reflection of the x-rays from 
these metals is established. 

If this observation is considered with 
the observation that powders are as trans- 
parent as the solid bodies; further, that 
bodies with rough surfaces behave exactl\ 
the same as polished bodies (as in the last 
experiment) in relation to the passage ol 
the rays, the conclusion is reached that 
there is not a regular reflection, but that 
the bodies stand in the same relation to the 
rays that opaque media do to light. 

Since I could not prove a refraction in 
passage from one medium to another, it 
seems that the x-rays move with the same 
speed in all bodies, and thus in a medium 
which is present everywhere and in which 
the molecules are imbedded. The latte: 
furnish an obstacle to the progress of the 
x-rays, and, generally speaking, in pro- 
portion to the thickness of the opposing 
body. 

g. It would also seem possible that the 
arrangement of the molecules in the bodies 
might have an influence on the penetration 
of the rays; for example, that a piece of 
calcite would differ in transparency accord- 
ing to whether the rays went through 
perpendicular to the axis or parallel to it, 
the thickness being the same both ways. 
Experiments with calcite and quartz have, 
however, given negative results. 

10. As is well known, Lenard, in his 
beautiful experiments on the _ Hittorf 
cathode rays passing through a thin sheet 
of aluminum, came to the conclusion 
that these rays are agitations In the ether, 
and that they scatter diffusely in all bodies. 
We could say the same of our rays. 


In his last work, Lenard has determined 
the absorption power of different sub- 
stances for the cathode rays, and among 
others, that for air at atmospheric pressure, 
3.10 per 


his figures being 4.10, 3.40 and 
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cm., depending upon the degree of exhaus- 
tion of the gas in the tube. In order to 
estimate the potential on the tube from 
the spark-gap, I have used tubes moder- 
ately exhausted, for the most part, and have 
seldom worked with very high or very low 
vacua. By means of the L. Weber photomete: 
(I did not have a better one) I succeeded 
in comparing the intensity of the fluores- 
cent light from my screen In air at 


two 
distances from the tube—about 100 mm. 
and 200 mm.—and I found in three 


experiments, in which fairly similar results 
were obtained, that the intensity varied 
inversely as the square of the distance of 
the screen from the tube. Therefore, the 
air absorbs much less of the x-rays passing 
through it than of the cathode rays. 
This conclusion agrees with the observation 
mentioned above, that the fluorescence 
can be seen even at a distance of 2 meters 
from the tube. 

In general, other bodies have this same 


property: that is, they are much more 
transparent to the x-rays than to the 
cathode rays. 

11. A further very noteworthy differ- 


ence between the behavior of the cathode 
rays and that of the x-rays lies in the fact 
that after much trouble, I have 
succeeded in bending the x-rays by means 
of the magnet, even with very 
magnetic fields. 

Up to date, this deflection has been one 
of the characteristics of the cathode rays. 
Hertz and Lenard did observe that there 
were different kinds of rays which were 
differentiated by “‘their ability to produce 


not 


strong 


phosphorescence, their absorption, and 
their deflection by a magnet,” but a 
noticeable deflection was _ nevertheless 


observed in all cases tried by them, and 
[ believe this characteristic cannot be 
overlooked without very good reason. 

12. After several experiments under- 
taken for the special purpose, it is estab- 
lished that the place on the wall of the 
tube which fluoresces most strongly is to 
be regarded as the principal source of the 
x-rays, which go out in all directions. The 
X-rays arise at the spot where, according to 
the reports of various investigators, the 
cathode rays strike the glass wall. If the 
cathode rays are deflected within the tube 
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by magnet, it is seen that the source of the 
x-rays shifts so that it is still at the end of 
the cathode stream. 

On this ground also, the x-rays, which 
are non-deviable, cannot be considered 
as simply unchanged cathode rays which 
have penetrated the glass wall and have 
been scattered in all directions. The greater 
thickness of the glass wall of the tube 
cannot be considered as responsible for 
such great variations in deviation. 

| come, therefore, to the conclusion that 
x-rays are not identical with cathode rays, 
but that they are produced by the cathode 
rays in the glass wall of the tube. 

13. This production takes place not 
only in glass, but in aluminum as well, as I 
could observe in a tube closed off with an 


aluminum sheet 2 mm. thick. Other 
substances will be investigated later. 
14. I justify giving the name “ray 


to the agent emitted from the wall of the 
tube partly by the complete regularity of 
the shadow pictures which appear when 
more or less transparent bodies are brought 
between the apparatus and the fluores- 
cent screen (or the photographic plate). 

[ have observed and also photographed 
many interesting shadow pictures, the 
making of which, among other things, 
offers a wholly unique charm. I have, for 
example, photographs of the shadows of the 
profile of a door, which divided the room so 
that the tube was on one side of the door 
and the plate on the other; of the bones of 
the hand; of the shadow of wire wound ona 
wooden spool; of a set of weights in a small 
box; of a magnetic needle entirely sur- 
rounded by metal; of a piece of metal, 
the heterogeneous character of which can 
be seen, etc. 

A picture, made with the pin-hole 
camera, of the tube enclosed in black paper 
is a further proof of the rectilinear prop- 
agation of the x-rays. The picture is 
weak, but nevertheless conclusive. 

15. I have made a diligent search for 
interference phenomena of the rays, but 
unfortunately, perhaps only because of the 
slight intensity of the rays, without success. 

16. Experiments to determine whether 
an electrostatic field can in any way 
influence the x-rays have been begun, but 
are not yet concluded. 
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17. If we consider the question: “What, 
then, are x-rays—which cannot be cathode 
rays?” we shall probably be led by the 
vivid fluorescence and the chemical effects 
to consider ultraviolet light in the first 
moment; but here we encounter serious 
difficulties. If the x-ray is really ultraviolet 
light, such a light must possess the follow- 
ing properties: : 

(a) That in passage from air to water, 
carbon disulphide, aluminum, rock salt, 
glass, zinc, etc., it suffers no appreciable 
refraction. 

(b) That it cannot be regularly reflected 
by any of the substances mentioned. 

(c) That it cannot be polarized in any 
of the ordinary ways. 

(d) That its absorption cannot be 
influenced by any other property of 
substances so much as by their density. 

That means that one must assume that 
these ultraviolet rays behave entirely 
differently from the infra-, visible and 
ordinary ultraviolet rays. 

I could not bring myself to accept this 
conclusion, and sought other explanations. 

There seems to be a kind of relationship 
between the new rays and light rays; at 
least the picture shadows, the  fluo- 
rescence am the chemical effects, which 
are present with both kinds of rays, point 
to such a relation. We have known for a 
long time that besides the transverse light 
vibrations, longitudinal vibrations can 
also be present in ether, and, according to 
the view of various physicists, must be 
present. However, their existence Is not 
yet really proved, and their properties not 
yet investigated. 

May not the new rays be longitudinal 
vibrations in ether? 

I must confess that I have come more and 
more to believe in this explanation in the 
course of the experiments, though I admit 
that the suggested explanation needs 
firmer foundation. 


SECOND PapER* 


Because my work must be interrupted 
for several weeks, I wish to publish some 
new results in the following paragraphs. 


*Sitzungsb. d. phys.-med. Gesellsch. zu Wurzb 
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18. At the time of my first publication, | 
knew that x-rays could discharge electrified 
bodies, and I thought that it was the x-rays 
and not the cathode rays coming 
unchanged through the aluminum window 
which had had the effect described by 
Lenard on distant electrified bodies. | 
have waited to publish my experiments, 
however, until I was in a position to state 
results to which no objection could be 
raised. 

Such results can only be obtained if the 
observations be made in a room which is 
completely protected, not only from the 
vacuum tube, the conducting wires, the 
induction coil and all electrostatic influ- 
ence, but also from the air which comes 
from the neighborhood of the discharging 
apparatus. 

For this purpose, I built a cabinet of 
zinc sheets soldered together, which was 
large enough to hold me and the necessary 
apparatus, and which was air-tight except 
for a zinc door, which could be hermeti- 
cally closed. A great part of the wall 
opposite the door was covered with lead. 
At a convenient place, a 4-cm. hole was cut 
away in both zinc wall! and lead covering, 
and the opening again made air-tight by 
means of a thin aluminum sheet. The 
x-rays could come into the observation 
cabinet through this window. 

I now made the following observations: 

(a) Bodies in the air, positively or nega- 
tively charged with electricity, are dis- 
charged when they come in the path of 
x-rays; and the more intense the rays, the 
quicker the discharge. The intensity of the 
rays was judged by their effect on a fluores- 
cent screen or on a photographic plate. 

In general, it is immaterial whether the 
electrified bodies are conductors or insula- 
tors. So far, I have found no specific dif- 
ference in the behavior of the different 
bodies as to the speed of the discharge, 
nor in the behavior of positive or negative 
electricity. Still, it is not impossible that 
small differences do exist. 

(6) If a charged conductor is surrounded 
by a good insulator—paraffin, for example 
—instead of by air, the exposure to the rays 
has the same effect as if the insulating cover 
were stroked with a flame connected 
to earth. 
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(c) If this insulating cover is surrounded 
by a closely fitting conductor connected 
to earth, which is also transparent to x-rays, 
like the insulator, then the exposure has 
no effect, that I could detect with the means 


at my disposal, on the inner charged 
conductor. 
(d) The observations under a, b and c 


lead to the conclusion that air exposed 
to x-rays has the power to discharge 
electrified bodies with which it comes in 
contact. 

(e) If this is really the case, and if, in 
addition, the air holds this power for some 
time after exposure to the rays, it should 
be possible to discharge electrified bodies, 
which of themselves have not met the rays, 
by bringing to them air 


which has been 

rayed. 
In various ways one can become con- 
vinced that this is indeed the case. I will 


give one example, though not the simplest: 

I used a brass tube 3 cm. wide and 45 cm. 
long. A few centimeters from one end, the 
tube wall was cut away and replaced by a 
thin piece of aluminum. At the other end, 
sealed off from the air, an insulated 
brass ball fastened to a metal rod was 
brought into the tube. Between the ball 
and the closed end of the tube an auxiliary 
tube was soldered in, which could be 
connected with a suction apparatus. When 
the suction was on, the bri ass ball was 
surrounded by air which, in going through 
the tube, had to flow past the aluminum 
window. The distance from this window to 
the ball was over 20 cm. 

I placed this tube in the cabinet in such 
a way that the beam of x-rays 
through the aluminum window 
right angles to the axis of the tube 


coming 
was at 
and the 


insulated ball thus lay outside the path of 


these rays, in shadow. The tube and zinc 
cabinet were connected together electri- 
cally, and the ball was connected with a 
Hankel electroscope. 

It now developed that neither a positive 
nor a negative charge imparted to the ball 
was influenced by the x-rays so long as the 
air in the tube remained undisturbed, but 
the charge diminished appreciably when 
the air exposed to the rays was brought 
to the ball through suction. If the ball was 
maintained at a constant potential by 


New 


Kind of Ray 325 
means of accumulators, and the rayed 
air then drawn through the tube, an elec- 
tric current flowed as if the ball were 
connected with the wall of the tube by a 
poor conductor. 

(f) The question now arises: “In what 
way does the air again lose this property 
given it by the x-rays?’ Whether it could 
lose it without coming in contact with any 
other body—that is to say, of itself—is 
not clear. It is certain, on the other hand, 
that a brief contact with a body of great 
surface, which does not need to be charged, 
renders the air ineffective. For example, if 
a thick enough plug of wadding is pushed 
into the tube so far that the rayed air must 
pass through the wadding before reaching 
the ball, the charge on the ball remains 
unchanged with suction. 

If the plug is in front of the aluminum 
window, the same result is obtained as 
without the wadding: a proof that dust 
particles are not the cause of the discharge 
observed. 

Wire grating works in the same way, 
though the wire must be very thin and 
several layers must be laid one on another 
in order to make the air, passing through, 
ineffective. If this wire is not connected to 
earth, as it was before, but conneeted with 
a source of electricity of constant potential, 
I have always observed what I had antic- 
ipated; however, this experiment is not 
yet concluded. 

(g) If the electrified bodies are in dry 
hydrogen instead of air, they are still 
discharged by x-rays. The discharge in 
hydrogen seemed to me to take somewhat 
longer, although this is not certain on 
account of the difficulty of maintaining 
constant intensity of x-rays in consecutive 
experiments. 

The method of filling the apparatus with 
hydrogen had to be such as to eliminate 
the possibility that compressed air remain- 
ing adherent to the surface of the bodies 
should play an essential part in the 
discharge. 

(b) In high vacua, the discharge of an 
object directly in the path of the rays 
takes place much more slowly—in one case, 
for example, about 70 times more slowly— 
than in the same vessels filled with air or 
hydrogen at atmospheric pressure. 
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(2) Experiments on the behavior of : 
mixture of chlorine and hydrogen idler 
the influence of the rays are in process. 

(7) In conclusion, I want to mention 
that the results of experiments on the 
discharging effect of x-rays, in which the 
influence of the surrounding gases was not 
taken into account, are to be accepted 
with caution. 

19. It is advantageous in many cases 
to insert a Tesla apparatus (condenser and 
transformer) between the x-ray producing 
apparatus id the Ruhmkorff coil. This 
arrangement has the following features: 
First, the tube is less easily strained and 
does not get so hot; second, the vacuum 
endures better, at least with apparatus 
made by myself; third, many tubes deliver 
more intense x-rays. With tubes of too 
high or too low vacuum, the Tesla trans- 
former gave good service in getting the 
tubes to function well with the Ruhm- 
korff alone. 

The important question now arises (and 
I take the liberty of bringing it up without 
being able to advance anything toward the 
answer) whether x-rays can be produced by 
a continuous current from a 
constant potential, or whether, on the 
other hand, fluctuations of this potential 
are not necessary to their production. 

20. In Section 13 of my first paper, it is 
stated that the x-rays can be produced 
not only in glass, but also in aluminum. 
In continuing the experiment in this 
direction, no solid body has been found 
which could not produce x-rays under the 
influence of the cathode rays. I know of no 
reason why liquid and gaseous bodies 
should not do this also. 

However, quantitative differences in 
the behavior of the various bodies have 
appeared. For example, if the cathode rays 
are allowed to fall on a plate, half of which 


source of 
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consists of a sheet of platinum 0.3 mm. thick 
and the other half of a sheet of aluminum 
1 mm. thick, it can be seen on a photo- 
graph of this double plate made with a 
pin-hole camera that the platinum sheet 
sent out many more x-rays on the side 
struck by the cathode rays (the front 
side) than the aluminum sheet sent out 
on the same side. However, on the back 
side almost none are sent out from the 
platinum, but a relatively large number 
from the aluminum. The latter group of 
rays are produced in the front layers of the 
aluminum and pass through the plate 

One can easily devise an explanation 
for this observation, but it is best first to 
investigate still further the properties of 
the x-rays. 

It is evident, however, that the facts 
discovered have a practical significance. 
According to my experiments so far, plati- 
num serves best in the production of x-rays 
of the greatest possible intensity. I have 
used for several weeks, with success, a tube 
in which a concave mirror of aluminum 
functions as cathode, and a platinum piece 
placed at an angle of 45 degrees to the 
axis of the mirror at the center of curva- 
ture, as anode. 

21. The x-rays arise from the anode of 
this tube. As I must draw conclusions from 
experiments made with variously con- 
structed apparatus, it Is immaterial, as 
concerns the intensity of the x-rays, 
whether they are produced at the anode or 
not. 

Apparatus was built especially for 
experiments with the alternating current 
of the Tesla coil, in which both electrod S 
were concave mirrors of aluminum, whose 
axes formed a right angle. A platinum 


plate to recetve the cathode rays was 


placed at the centers of curvature. Later, I 
will comment on the usefulness of this tube. 
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THE PASSING OF ROENTGEN his find, although he perceived and 

recorded the minutiae of the phenomena 
rqHE death of Roentgen, in bringing — of the excited vacuum tube and generalized 
| sorrow to thousands of workers who upon them with a brilliancy and insight 
are professionally christened with his rarely, if ever, excelled. Hertz, Lenard and 
name, shows how truly a great man of others also produced x-rays, and noted 
science belongs, not to any country, but to photographic as well as other effects; but 
humanity at large. Never more clearly has notwithstanding their training and versist- 
the universality of genius risen above all ence they failed to see and senna the 
the barriers of language, commercial powerful and obedient genii which they had 


interests and political boundaries. Roent- evoked. It required something more than 
genologists in every quarter of the globe training, more than equipment, even more 
and under every flag recognized Wilhelm than industry. The flash of the fluorescent 


Konrad Roentgen as the true seer and cardboard had to be answered by a flash of 
founder of their science and are proud to genius- —and the rest was merely a matter 
do him reverence in this hour of final of detail. The way thus opened and 
reckoning. illuminated by Roentgen has been explored 


It is now over twenty-seven years since 
a little-known professor of physics in 
Wurzburg, working alone in his laboratory 
with a Crookes tube, noticed the fluores- 
cence of a distant card coated with 
platino-barium-cyanide, and developed the 
prophetic image of a key upon a photo- 
graphic plate. Several versions of this 


and widened by innumerable minds until 
now we are in possession of a new science, 
a new art and a vast literature requiring 
of each of its votaries the single-hearted 
study and practice of a life-time. 

Many a discovery is said to have made 
an epoch. This one made many. It started 
an epoch in the study of radioactivity. It 
astounding discovery have been printed created another in physics and chemistry. 
emphasizing its accidental features. It was It brought new conceptions of the nature 
not an accident. The fact that Roentgen of electricity, of the electron, of the 
had set up an experimental apparatus structure of the atom and of the probable 
with which to study the disch: arge effects constitution of matter. And most of all, It 
of high-tension electricity through vacuum - st arted a revolutionary epoch, which is 
tubes clearly entitles him, notwithstanding _ still in full sway, in the diagnosis and 
his modesty, to all the results ofhisobserva- treatment of disease. The end is hidden 
tions of these phenomena. We can better even yet from the psychic eye of the human 
appreciate Roentgen’s achievement when imagination. 
we recall the many distinguished men who Professor Roentgen’s first communica- 
labored diligently in this same field. Sir tion, given before the Wurzburg Physio- 
William Crookes, seventeen years before, Medical Society, announcing his discovery, 
had unquestionably produced x-rays and should be re-read today by every thought- 
had fogged photographic plates; but it ful roentgenologist. It is truly remarkable 

how wide a field he covered and how little 


remains one of the tragedies of experi- 
mental science that he did not recognize change later investigators have found 
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necessary to make in these first statements. 
Like Mendel, he read his modest but 
comprehensive paper before his local medi- 
cal society. Unlike Mendel’s paper, 
however, which lay forgotten for thirty- 
Six years in scientific archives, Roentgen’s 
discovery was immediately transmitted 
throughout the world. Inevitable skepti- 
cism was silenced by rapid confirmation 
from reliable sources on every hand and an 
admiring public accepted as an article of 
faith one of the most beneficent miracles 
ever recorded in the scripture of science. 

The forced belief in something so entirely 
new and so peculiarly opposed to universal 
experience shook the foundations of 
common sense. Since’ then, other 
discoveries scarcely less revolutionary and 
even more spectacular have well-nigh 
swept away this ancient anchorage of the 
mind. Almost any absurdity with a pre- 
tense of electronic- or radioactivity, if 
couched in scientific terms, now finds eager 
acceptance. Skepticism in_ theological 
matters is in curious contrast to the easy 
belief in anything covered by the supposed 
mantle of science. A recent example from 
the Pacific Coast, among others, has 
demonstrated that at the present time 
human credulity regarding pseudo-science 
has ceased to have any discernible limits. A 
study of Roentgen’s work, and, in general, 
the popularization of the work of the real 
masters of science, will help to re-establish 
a few beacon-lights for the future course of 
public opinion. 

But, in any event, we have faith that 
true scientific research will never want for 
workers in any field. Now, especially, 
roentgenologists must feel the call. The 
final conquest of the unseen world which 
lies beyond the boundaries of the visible 
spectrum is committed to our hands in 
sentiment as well as in fact by the passing 
of this great master. His work shows that 
no phenomenon is too small for careful 
observation. His discovery arose out of 
a long series of investigations which 
appeared hopelessly remote from human 
usefulness. From the seed of pure science 
has ever grown the most fruitful harvest for 
humanity. Roentgen’s life as a teacher and 
experimenter was devoted to non-utilitarian 
ends, and will ever inspire hope in the 
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humble unknown worker that out of his 
apparently unproductive research may 
come the splendid vision of a new truth. 

Roentgen’s career was consistently that 
of a teacher and investigator. He served 
as a professor of physics at Hohenheim, 
Strassburg, Giessen and Wurtzburg. From 
1899 he held the chair of experimental 
physics at Munich and was given a peu- 
sion by the imperial government. Scientific 
bodies in different parts of the world vied 
with each other to pay him honor. He 
accepted the Rumford Medal of the Royal 


Society of London, the Barnard Medal of 


Columbia University, and,in 1g01,the Nobel 
Prize in Physics. He suffered the common 
ruin of his countrymen during the great war, 
and died in poverty in the house of a friend. 


CINEMA-CARDIO-ROENTGENO- 
GRAMS 


On Friday evening, February 9, 1923, 
Doctor Franz M. Groedel, of the University 
of Frankfort, Germany, demonstrated his 
cinema-cardio-roentgenograms to the East- 
ern Medical Society of the City of New York. 

Doctor Groedel first described his appa- 
ratus and showed moving pictures of it. 
He uses a long film perforated at the 
edges and otherwise similar to the ordinary 
cinema film, except that it is wider. The 
film is enclosed in a holder, and is entirely 
protected from ordinary light and from 
the x-rays except for an area a little larger 
than that of the heart. The film is pulled 
between two intensifying screens by a 
mechanism similar to that used on the 
motion-picture camera. The technique is as 
usual for ordinary radiographic work. The 
film changes between exposures. 

An electrocardiogram is made simul- 
taneously with the roentgenogram and 
reproduced on the finished film. 

Though the work is interesting in the 
same way that all new things in medical 
fields are interesting, and to a layman 
might seem most spectacular, it seems 
to the reporter to be of little actual value 
in its present form, and also that much 
more information could be gained in a few 
minutes of fluoroscopy. 

The result as presented was far from 
ideal. Evidently much time elapsed be- 
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tween exposures, and on the screen the 
heart appeared to jump about like the 
often-referred-to fish out of water. This is 
of course not surprising when we consider 
that the average normal heart cycle is 0.8 
seconds, and that during approximately 
half of that time the whole heart is in 
diastole; so that, to show the changes at all 
smoothly, at least ten exposures would 
have to be made every second. The diffi- 
culties to be encountered can be easily 
appreciated by all of us. 
Eugene V. Powell. 
FOURTH ANNUAL MEETING OF 
THE CENTRAL SECTION 

The Fourth Annual Meeting of the 
Central Section of the American Roentgen 
Ray Society was held at the Seelbach 
Hotel, Louisville, Ky., on Saturday 
ary 24, 1923 

The program was as previously pub- 
lished, and in addition Dr. Samuels read a 
paper on “Roentgen 
Ileocolonic Stasis.” 

There were 77 registrations, with an 
attendance of more than 100. Everyone 
seemed highly pleased with the program. 

The following officers were 
the ensuing year: 

President: D. Y. Keith, Louisville, Ky. 

First Vice-President: W. O. Upson, 
Battle Creek, Mich. 

Second Vice-President: 
Cincinnati, O. 

Secretary: R. C. 
Ind. 

The next meeting is to be held in Indian- 
apolis, Ind., on Feb. 23, 1924. 

CORRESPONDENCE 
To The Editor: 

In my article on the Function of the 
Muscles of the Stomach, which appeared 
in the (Dec., 1922, number of your Journal 
on pages 792 and 793, there are published 
four photographs of dissections of the 


, Febru- 


elected for 


Charles Goosman, 


Beele r, 


Indianapolis, 
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muscles of the stomach which are inade- 


quately acknowledged. The slides are 
labelled with the initials “G. J.,”’ and 


there is a reference to them in the text, but 
I wish it to be quite clear that the photo- 
graphs are from dissections made by 
Geoffrey Jefferson, F.R.C.S., of Salford 
Royal Hospital, Manchester, Eng., who 
made these dissections some years ago, 
by following out the picric acid technique 
of Forssell. 

I would be grateful if you would make 
this acknowledgment for me in your 
Journal. 

I am 
Yours faithfully, 
A. E. Barclay. 
March 20, 1923. 


EXAMINATIONS OF THE 
NATIONAL BOARD 


The following dates are given by the 
National Board of Medical Examiners for 
their approaching examinations: Part I, 
June 25, 26, 27, 1923. Part II, June 28, 
29, 1923. 

Part I, Sept. 24, 25, 26, 1923 
Sept. 27, 28, 1923. 

All applications for these examinations 


Part II, 


must be made on or before May 15th. 
Further information may be obtained 
from the Secretary, Dr. J. S. Rodman, 1310 


Medical Arts Building, Philadelphia, Pa. 


THE LEONARD PRIZE 


The American Roentgen Ray Society 
is again offering the Leon: ard Prize in 1923, 
details for which appear on advertising 
page v of this number of the JOURNAL. 
The manuscripts submitted for the 1921 
prize were of a high order of merit and 
covered a variety o of f subjects pertinent to 
roentgenology. It is to be hoped that the 
contestants for the next prize will be 
equally zealous in their efforts. 
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Pitcer, W. Deep X-Ray Therapy: The 
Technique of the Erlangen Clinic. Lancet, 
Jan. 20, civ, 114. 

The Erlangen Clinic still adheres to the 
dosage fixed for various conditions as previ- 
ously published. The unit skin dose being 
stand: urdized as 100, the proper dosage can be 
ascertained for various pathological conditions. 
The following is the dosage fixed: Cancer, 90 
to 110 per cent; sarcoma, 70 to 80 per cent; 
ovaries (sterilization), 35 per cent; 
The technique for uterine cancer Is essentially 
the same as has previously been referred to in 
this journal (Sept., 1922, p. 530). Cancer of 
the breast is radiated by two distant expos- 
ures, one in front and the other behind. The 
distance and field size depend on the situation 
and size of the tumor. The irradiation doses to 
the tumor and the axilla may be given at the 
same time or separately; the supraclavicular 
glands must also be radiated. As the cancer 
dose is always calculated at the lowest limit, 
a second radiation ts generally given in these 
cases. 

General harm and nervous disorder may be 
caused to the body by large x-ray doses, the 
effect being chiefly manifested in the blood 
circulation. A sudden fall of lymphocytes and 

relative leucocytosis occurs; W heneve r possible, 
idler, large cones of irradi: ation are 
avoided and concentrated doses given. The 
use of a compressor is recommended when the 
cross-fire method is adopted. Compression 
produces anemia of the skin, which is thus 
rendered slightly less susceptible to x-rays. 

Secondly, the movable bowels are pressed 

aside (in the case of abdomen), so that they 


and SO on. 


do not interfere so much with the cone of 


radiation. For good results to be obtained, the 
patient must be 1 In a fit state for treatment, 
just as in any m: jor oper: ition; the condition 
of the blood is of paramount importance and 
must be ascertained. 

The preparation for treatment Is as usual 
for a surgical operation. Nothing is done 
to the areas to be treated. The patient is 
given a light cup of tea in the ale morning 
and nothing else. There should be no barium 
residue in the bowels. No medicaments con- 
taining iron should be given. Scopolamine or 
morphine should be injected on the table. 

As after-treatment the author recommends 
the following: (1) Avoid all irritation to the 
radiated part of the body, from clothes, rubbing, 
scratching, soap, irritating ointments, etc.; 

) therefore apply for some weeks, every day, 
unsalted lard or unguentum leniens molle; 
(3) give rectal injections of pure olive oil, in 


gynecological cases, to protect mucous mem- 
branes of rectum and et i (4) In c ancer of the 
bowels anastomosis before radiation is recom- 
mended, as it prevents the radiated part from 
being constantly irritated by the contents of 
the stomach; (5) never make any incisions on 
the radiated areas if there happens to be sv ve 
ling or induration after the treatment of x-r 

(6) vomiting, headache, and _ thirst, 
often occur after treatment, pass off as in t 
case of surgical operations; (7) a subcutaneous 
injection of physiological saline is recommended 
after radiation, each case being treated on its 
merits; (8) Intravenous injections of albusol 
(a preparation of pure proteins) are given in 
cases of anemia and when the patient is of a 
nervous type; (9) iron, arsenic, and other 
general tonics are useful; (10) calcium lactate 
has also been found of use. 

Having regard to the above principles, good 
results can be obtained in all kinds of m ulignant 
growths, irrespective of the question whether 
operable cancers should be treated only by 
x-rays or should be operated on and subse- 
quently tre: ated by x-rays. loul 
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There ts no doubt 
that the use of this new weapon marks a great 
advance in the fight against cancer. Sufficient 
time has not yet elapsed to show whether it 
will completely replace surgery in the fight 
against malignant growths, but the results 
obtained are, up to now, at least as good 

those of surgery. In this connection we must 
take into consideration the fact that in com- 
piling statistics the surgeon includes only 
operable cases and excludes inoperable one 

while x-ray therapy statistics a 


irge 
amount of tnoperable cases, in which LV I 
the only possible treatment. 

Other types of cases suitable for x-ray treat- 
ment are sarcomata, lymphosarcomata, lym- 
phogranulomata (Hodgkin), myomata, and 
climacteric diseases. The results obtained in 


the latter are so excellent and the treatment 
is so agreeable and safe that there is no possi- 
bility of discussion about it. In Germany, 
operation is no longer performed on a myoma 
unless there are necrotic and infectious parts 
in it, or unless the tumor be so large that it 
threatens the function of the bladder or rectum. 

During the past few years Professor Wintz has 
introduced into the Gynecological Hospital 
in Erlangen a remarkable means of treating 
chronic infl: ummatory conditions of the 
These conditions are very tedious, for the Fallo- 
pian tubes and the ovaries resist all kinds of 
treatment; the growths are subject to recur- 
rence by reason of the monthly 
that take place in the female genital organs. 
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By suppression of the function of the ovaries 
for two or three vears by a suitable dose (a 


little smaller than the full castration dose) of 


x-rays applied to the ovaries, excellent results 
in these diseases have been obtained. Other 
diseases which can be successfully treated by 
x-rays are tuberculous glands, and tuberculosis 
of the peritoneum and joints, especially small 
joints. 

It would take too long to enumerate all the 
skin diseases that can be successfully treated 
by x-rays, but in general it has been found that 
the use of hard penetrating rays gives better 
results than the use of soft rays. Excellent 


results have been obtained in advanced cases of 


actinomycosis. Other cases suitable for treat- 
ment are glands of Internal secretion, either 
in order to suppress hyperfunction or to stimu- 
late deficient function. The exact dosage in 
these cases has not yet been completely worked 
out. In the treatment of Basedow’s disease, 
two-thirds of a unit skin dose to the thyroids 
and the thymus is the best. 

In summarizing the diseases treated by 
x-rays the author names the following: (1 
All malignant growths of cancerous type; (2) 
sarcomata, lymphosarcomata, lymphogranulo- 
mata; (3) myomata and diseases of the adnexa; 
(4) tubercular glands, peritoneum, and joints, 
especially small joints; (5) actinomycosis; 
(6) disordered functions of glands of internal 
secretion. 

The number of treatments ranges from one to 
four. 


Roussy, G. Lasporpe, S., Leroux, R. AND 
Peyre, Ep. Concerning Regular and General 
Reaction of the Organism Following Radia- 
tion Treatment of Cancer of the Cervix 
Uteri. Proceedings of the French Society for 
the Study of Cancer, June 19, 1922. 

Surprised by the analogy of the blood findings 
furnished by two cases of very similar clinical 
evolution, the authors undertook the system- 
atic examination of the blood of cancerous 
patients submitted to radium and roentgen 
treatment to see if It was possible to find a 
biological test which was susceptible of com- 
parison with the clinical evolution. 

The observations were completed by the 
study of tissue removed at biopsy, repeated 


every eight days, with the purpose of following 


the local effects of treatment on a part and 
also for the purpose of comparing the methods 
of local reaction of the organism with regard to 
cancer with the information of a general 
order furnished by the examinations of the 
blood. The following facts have been shown: 


The study by serial biopsy of a tumor inthe 


course of radiotherapeutic treatment of cancer, 


and that of the blood reactions simultaneously 
carried out, show that they are parallel, and 
give very different results according to the 
progress which is made toward cure, or, on the 
other hand, toward progressive extension of 
the disease and death. 

The local study of the histological reac- 
tions of the tumor, and especially the study 
of the connective and vascular tissue, seem to 
furnish certain elements of prognosis for the 
favorable or unfavorable development of the 
disease. For instance, an altered stroma with 
fibrinoid lesions and necrotic areas before any 
treatment Is started would suggest the neces- 
sity for extreme care in treatment for fear of 
bringing about serious accidents. On the other 
hand, an Intact stroma should presage a rapid 
cicatrization. 

The examination of the blood seems to 
furnish a means of foreseeing and of following 
the general reactions of the organism in the 
course of radiation therapy. One should note 
not only the phenomena of radiosensibility 
and the local reaction of the rays on the tumor, 
but also the manner in which the organism 
reacts, in order to draw deductions of prog- 
nostic value and indications as to the method 
of treatment to be continued. When before any 
treatment has been given the blood picture is 
unfavorable, the employme nt of x-rays or 
radium for treatment in the manner ordinarily 
used has a tendency to accentuate the general 
symptoms. In such cases one should carefully 
plan his work to modify the ordinary technique. 
[f, on the other hand, before any treatment has 
been given, the blood picture is favorable, 
irradiation can bring about temporary severe 
reaction, but this is usually transient and the 
prognosis remains good. 


GRAVES, RoGER CotcaATe. Shadowless Renal 
Calculit. Ann. Surg., Apr. 1922, Ixxv, 487. 


It is common knowledge that a small per- 
centage of renal calculi fail to cast shadows 
in an x-ray plate. Holmes and Ruggles state 
that with satisfactory technique “probably 
80 to go per cent of kidney and ureteral stones 
will show.” Those occasional calculi which 
present no greater density than the body 
soft parts are chiefly of uric acid urate 
composition. 

Two interesting cases of cystin calculi are 
reported by the author, where, following 
the injection of an opaque solution into the 
ureter and renal pelvis, invisible stones were 
shown by negativity. The author believes that 
calculi of pure cystin should be classified in 
general with those concretions which possess 
no greater density than the body soft parts. 
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Beit, J. WARREN. Pelvioradiography After 
Fabre’s Method. Am. J. Surg. e> Gynec., 
Dec., 1921, 1, 616. 


Following the description of a method of 
pelvimetry by Fabre two years ago, the author 
has employed this method in a number of 
cases. The technique is as follows: 

The patient is placed in the ventral position, 
with a large cassette beneath her abdomen 
which contains the 17 X 22 in. film and an 
intensifying screen 10 X 14 In. The tube was 
placed at a point toward the patient’s feet 50 
cm. from the symphysis, and 50 cm. from the 
table. The tube is so tilted that the direct 
rays enter the outlet of the pelvis and leave 
through the inlet. The frame ts made of wood, 
and is adjustable to the size of the patient. 
The frame is applied as nearly as possible to 
the plane of the inlet. This plane is determined 
by the three points; the top of the symphysis, 
and the two dimples of the posterior inferior 
spines of the ileum. The wooden frame 
contains a lead layer with notched edges, the 
notches being 1 cm. apart. The film must be 
large enough to show the shadow of the entire 
frame. 

By joining opposite notches the accurate 
measurements of the picture of the pelvis can 
be quickly cbtained. From this film, with the 
unavoidable distortion, a true outline of the 
inlet is made upon graph paper with centi- 
meter squares. 


Grosu, L. C., andStirer, J.L. Defects in the 
Membranous Bones, Diabetes Insipidus and 
Exophthalmus with Report of a Case. Arch. 
Int. Med., Jan. 15, 1923, xxxi, 78. 

The purpose of this paper is to describe an 
additional case, seven similar cases having 
been previously reported. 

The patient was a girl seven years old, 
having healthy parents and no evidence of 
inheritable disease. Brothers and sisters were 
normal. Birth was normal and child showed no 
abnormality for one year. During her second 
year there was lack of development and under- 
weight. At the age of six she had an infected 
tooth which was followed by mastoiditis, 
requiring operation. Seven weeks thereafter 
a marked thirst developed, tests of intake and 
output showing a definite diabetes insipidus. 
At the time of first observation the patient was 
seven years old. Her weight was 30 lbs. and 
she was only 3 ft. 8 in. high, showing some 
evidence of dwarfism. The teeth and gums 
were in bad condition and there was a bullous 
eruption in the mouth; alsoexophthalmus of the 
left eve. An x-ray examination revealed an 
area of rarification in the right temporal bone 


about 5 X 10 cm., with loss of lime salts and 
complete translucency of the bone. 

During the next three years the condition of! 
her mouth improved considerably under diet- 
ary treatment. Her diabetes insipidus 
remained troublesome, however, and _ her 
exophthalmus continued. X-ray examination 
of the skull revealed an extension of the 
rarifying process, involving the entire side of 
the skull. Numerous small areas of similar 
rarification were present in the other mem- 
branous bones and a very large area was found 
in one ilium. The edges of the calcium fre« 
areas were scalloped, not resembling any of 
the bone changes seen in syphilis, tubercu- 
losis, osteitis fibrosa, Paget’s disease, bone 
cysts, or sarcoma. Certain rarifying types of 
metastatic carcinoma are the only conditions 
with which this might be confused. 

The author discusses this and 7 previously 
reported cases at length, but no attempt is 
made to advance any new theory as to the 
cause of the condition. Several very instruc- 
tive illustrations are included. 


Pancoast, Henry K. The Roentgenologix 
Aspect of Chronic Appendicitis. Arch. Surg. 
Jan., 1923, vi, 85. 

The value of the roentgen examination in 
connection with appendicitis is discussed under 
several heads: 

1. Congenital anomalies. The only anoma- 
lies which need consideration are transposition 
of the viscera and failure of complete rotation 
of the cecum. 

2. Visualized appendix. Unfortunately, the 
appendix is not visualized in every case in 
which a _ gastrointestinal study is made. 
Visualization depends on the patency of the 
lumen to the opaque medium. It seldom occurs 
during an opaque enema. Obliteration of the 
lumen naturally prevents filling, but it is not 
to be expected that every normal appendix 
will fill with contents of the cecum at all times. 
Our dependence on observation of the visual- 
ized appendix lumen must be limited to a 
certain proportion of cases. This study must be 
mainly fluoroscopic. When plates are made 
they must be made ander fluoroscopic control. 
The diagnosis of disease is based on many 
appearances. Adhesions to the cecum, pelvic 
colon, ileum, or other structures must be 
determined from fixation detected by palpa- 
tion. The emptying time of a visualized appen- 
dix is important. Poor drainage is shown by 
appendical stasis. Poor drainage cannot be 
regarded as evidence of disease except so far 
as a poorly draining appendix can be regarded 
as diseased, or potentially so. 
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More or less discomfort is usually experi- 
enced when firm pressure is exerted over the 
appendix or cecum, but if exquisite tenderness 
is experienced when the pressure is made 
directly over the appendix under fluoroscopic 
control, this finding is of considerable value. 
Even if the appendix is not visualized, the 
roentgen ray always reveals its probable 
relation to the tip of the cecum, and tenderness 
at this point is always suggestive. It is wise to 
have clinical data furnished by a 
examination before interpreting tenderness 
over an appendix or low cecum. The finding 
of a retrocecal appendix ts always an Important 
one; but its significance must be determined 
by the clinician and surgeon. Certainly, if it 
is long, fixed, and pointing upward in a case 
with symptoms referable to the right upper 
quadrant, the value of 
may be very great. 

Fecal concretions or opaque foreign bodies 
in the appendix are obviously important. 

3. Abnormal appearances in other struc- 
tures. When the appendix is not visualized, 
the presence of disease must be indirectly 
inferred from abnormal appearances in other 
structures. However, it is quite possible for 
the appendix to be diseased without any 
manifestations elsewhere. Most important Is 
the presence of adhesions, especially to the 
terminal ileum. If this structure is kinked or 
adherent to the cecum and pelvic inflammatory 
disease can be ruled out, the origin of such 
adhesions is probably the appendix. Iliac 
stasis alone, provided gastric motility is not 
delayed, suggests disease of the appendix. 
Continued exquisite tenderness at the tip or 
lower inner border of the cecum Is a sign of 
considerable importance. Definite 
spasm may be an evidence of 
trouble. 

4. The discovery of some conditions other 
than those of the appendix to account for 
symptoms. Such other conditions include stone 
in the ureter, gall-bladder disease, gastric 
and duodenal ulcer, diverticulitis of the colon, 
inflammation of Meckel’s diverticulum, early) 
malignant disease of the intestine, tuberculosis 
of the cecum, and disease of the spine. Numer- 
ous other conditions, of course, exist, especially 
in gynecological diseases, which are usualls 
beyond the pale of roentgenology. Adhesions 
of the diaphragm may point to a previous 


pelvic 


such an observation 


pyloric 
appendical 


pneumonia or pleurisy with abdominal 
manifestations. 

5. The discovery of some other condition 
accompanying appendicitis. The frequent 


coexistence of a diseased appendix and some 
other surgical condition of the abdomen is 
well recognized. If the symptomatology is 


and 
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in the least obscure, or some other condition 
is suspected elsewhere in addition, a complete 
roentgen study should be made. 


Le WaLp, Leon T. The Relation of the Heart, 
Pericardium and the Heart Valves to the 


Anterior Chest Wall. Arch. Surg. Jan., 1923, 
v1, 89. 
The author cites the statements of our 


leading anatomists, finding great variations 
in the position of the heart and its valves as 
reported by different anatomists. At the sug- 
gestion of Professor Senior, of the Bellevue 
Hospital Medical College, cadavers were 
injected through the right carotid artery with 
equal parts of commercial liquor formaldehyde 
and water, the injection being begun with the 
body in the horizontal position and finished 
with the body in the vertical position. The 
body, which had been stored in the horizontal 
position for some months, was frozen and the 
thorax removed. 

The frozen thorax was then cut accurately, 
by means of a band saw, in the frontal plane 
so as to open both auricles from behind, 
without interfering with the contour of the 
heart. In the Intact interior portion of the 
thorax, the mitral and tricuspid valves were 
readily accessible. Wires were bent so as to fit 
accurately the groove corresponding to the 
attachment of the valves to the heart wall. 
The wires were placed in position from the 
auricle, and, in the case of the tricuspid valve, 
fixed by means of two sutures. The cusps of 
both auriculoventricular valves were found to 
be in apposition. The interior of the aorta was 
reached through the anterior wall of the left 
auricle. The region of the pulmonary valve 
was made accessible by removing the remainder 
of the left lung and cutting the artery longi- 
tudinally from the left side. Wires were shaped 
to fit the aortic and pulmonary orifices and 
placed so that they were in contact with the 
deepest part of each of the semilunar valve 
cusps, which provided excellent guides in 
placing the wires. After placing the pulmonary 
ring, the cut edges of the vessel came into posi- 
tion. The accuracy of the position of the wires 
was verified after roentgenograms had been 
taken. 

Teleoroentgenograms and _ stereoroentgeno- 
grams were made. The apex is in the fifth 
intercostal space, from 7.5 to 8 cm. (3 to 344 
in.) from the median line. The base corresponds 
to an imaginary line (A) drawn from a point 
1 cm. (25 in. ) below the second left chaneee- 
sternal articulation, and 3 cm. (1!5 in.) from 
the median line to another point the same 
distance from the median line, 1 cm. above 
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the right chondrosternal articulation. The 
margo acutus, or lower border, corresponds 
to a line (B) drawn from the apex through 
the xiphisternal articulation, to a point on the 
sixth costal cartilage, 2 cm. to the right of the 
median line. The right border of the heart may be 
indicated approximately by an imaginary line 
(slightly convex to the right), joining the right 
ends of lines A and B. The left border corre- 
sponds to a line (slightly convex to the left) 
joining the left end of A to the apex. 

If a line is drawn from the upper margin of 
the left third chondrosternal articulation to the 
right edge of the sternum in the fifth inter- 
costal space, the upper end of the line will lie 
over the center of the pulmonary orifice, and 
the lower two-thirds of it (approximately) will 
overlie the main axis of the tricuspid orifice. 
The aortic orifice is immediately to the left of 
the above line, with its center at the left edge 
of the sternum, opposite the third space. The 
mitral orifice is very largely behind the third 
left interspace; its upper end is behind the 
third cartilage, its lower behind the left margin 
of the sternum, opposite the fourth cartilage 
and space. 

Of the orifices of the heart, the pulmonary is 
the nearest to the anterior thoracic wall; the 
tricuspid is slightly in advance of the aortic, 
and the mitral deepest of all. 

The pericardium follows the outline of the 
heart closely. The upper end (apex) in this 
subject extended up behind the sternum, to 
the lower margin of the first costal cartilage 
on the right and the upper margin of the 
second on the left. 

The positions occupied by the cardiac ori- 
fices may be seen plainly in the illustrations. 
It may be said, however, that all the rings are 
seen from the lower (anterior) aspect except 
the aortic, which is seen from above. 


Cassipy, Wm. J. Carcinoma of the Breast, 
Its Combined Treatment with Surgery, 
X-Ray and Radium. J. Mich. M. Soc., Feb., 
1923, No 65. 

After carefully referring to the surgical tech- 
nique the author explains that it has been his 
practice when possible thoroughly to x-ray 
cases before operation, and after careful block 
excision to begin intensive x-ray treatments. 
Latterly this has been supplemented 
by direct implantation of radium element 
into the uterus at operation. The author 
claims that consistent and efficient com- 
bination of the three methods referred to, 
if persistently and carefully used, will obtain 
eight-year cures in over 8o per cent of patients. 
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Brooxs, CLarkK D., and CLInton, Wo. R. 
Radium Treatment in Cancer of the Cervix. 
J. Mich. M. Soc., Feb., 1923, xxii, No. 65. 
The author emphasizes pre-operative treat- 

ment with the x-ray as a means of render- 
ing the inoperable cases operable. He urges 
that the combination of radium and x-ray 
therapy in cases of uterine cancer has a definite 
place in the treatment of this disease. First, 
with clinical cure of some; second, with 
alleviation of those two very distressing symp- 
toms, namely, foul discharge and bleeding; 
third, lessening the morbidity. 


Beattie, Ropert. Treatment of Sub-Acute 
and Chronic Otitis Media with the Use of 
the X-Ray. J. Mich. M. Soc., Nov., 1921, 
XX, 449. 

Following an epidemic of influenza in which 
there developed a great many cases of acute 
otitis media, the author had an opportunity 
to test the effect of the x-rays on the acute 
and chronic suppurative processes. To his 
surprise, several of the cases cleared up 
entirely within two or three days following 
x-ray examination. At first he thought it 
merely a coincidence, but later concluded that 
there was a relation between the x-ray applica- 
tion, even for diagnosis, and the cure. 

The work was carried out in association 
with Dr. George Chene. 

Treatment: 644 in. spark-gap; 10 in. skin 
target distance; 3 ma. current; 3 mm. alumi- 
num filter plus one thickness of sole leather. 

The conclusion of the author is that the 
x-ray is of possible value in the treatment of 
sub-acute and early chronic types of otitis 
media. In the chronic cases, however, where 
necrosis of bone has occurred, the value is 
doubtful. The effects seemed to be procured 
independent of the type of infective micro- 
organism. 


Evans, Wittiam A. X-Ray Treatment in the 
Diseases of the Ear, Nose and Throat. J. 
Mich. M. Soc., Feb., 1923, xxii, No. 65. 
The author’s interest in this subject was 

stimulated by the publication of Witherbee’s 

article on the treatment of tonsils. This work 
was supplemented by a somewhat extensive 
study of x-ray exposure on diphtheria carriers 
recently published by Dr. Hickey, which 
demonstrated the efficiency of x-ray exposures 
in the treatment of diphtheria carriers, the 
percentage of cures being higher than by any 
other method. Whether the infection was in 

the ear, the nose, or the throat, there was a 

higher percentage of sterilization. In addition 

to the action upon the Kloebs-Loeffler bacillus, 
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it was noted that practically every throat was 


cleared of the streptococcus-hemolyticus and: 


other virulent organisms. 

In the ear, definite clinical improvement 
occurred In cases associated with a low-grade 
infection, that is, the sub-acute ear infections 
of children and the more chronic ones of adults. 
Good results were also obtained after radiation 
for the purpose of stimulating granulation in the 
reté arded he: ling following mastoid operation. 

The author offers no conclusions regarding 
oteosclerosis. Many ear symptoms associated 
with obstruction of the Eustachian tubes by 
pharyngeal conditions are, of course, relieved 
by exposure of the nasopharynx. 

Results in the treatment of paranasal sinus 
disease have not been encouraging. 

A case of simple lymphoid hypertrophy, 
either in the child or in the adult, should be 
treated by radiation rather than by the surgical 
removal of the offending tissue. There is a type 
of Ivmphoid infection in which satisfactory 
results will be obtained only by the combinatien 
of the ultraviolet ray and the x-ray. Actively 
infected tonsils should be surgically removed. 
This includes cases showing the usual serious 
complications of tonsillitis, such as endocarditis, 
nephritis, acute arthritis, etc. Little or no 
beneficial results are obtained in treating tonsils 
of the fibroid type. Postoperative radiation 
will increase the percentage of surgical cures. 


Case, James T. The New Roentgenotherapy 
in Gynecology. Texas State J. M., Nov., 1922 
After reviewing the development of deep 

roentgen therapy and defining it, the author 

discusses the value of the newer method in 
gynecology. Various German statistics are 
reviewed and the results criticized. The author 
feels that the published German figures over- 
state the results, but even the most bitter 
critics of the over-enthusiastic admit perhaps 

15 per cent of apparent cures in inoperable 

cases. Several well-known gynecologists have 

abandoned operative treatment of the uterus 
in any stage. 

The author recommends an interval of from six 
to twelve weeks between treatments, although 
in a few cases where the first series of treat- 
ments failed to produce a definite reddening of 
the skin, the urgency of the situation has led 
him to give a supplementary dose within two 
weeks. Late-appearing damage to the skin 
has not been seen in any gynecological case, 
but in no instance has the author ‘continued 
the treatment after the third massive applica- 
tion. Radium is also used in association with 
the x-ray in the treatment of gynecological 
malignancies; but for benign lesions of the 
pelvis in which radiation is indicated it cannot 


be stated that the newer high voltage appara- 
tus or the radium IS necessary, 
tainly a great convenience. 
PENDERGRASS, 


EuGene P., and Pancoast, 
Henry K. The Roentgen-Ray Treatment of 

Erythremia. Am. J. M. Sc., June, 1922, clxii, 

707 

The authors discuss the close relationship 
of the erythrogenetic and leukogenetic func- 
tions of the bone-marrow in disease and report 
a case of erythremia. They conclude that 
erythremia is a disease of the erythroblastic 
tissues of the bone-marrow; roentgen rays 
destroy or inhibit the formation of red cells; 
roentgen rays should be used in the treatment 
of erythremia; roentgen rays should be used in 
the treatment of secondary poly cythemia when 
such cases fail to respond to other treatment, 
such as drugs, venesection, etc.; roentgen-ray 
treatment has been efficacious in the case 
reported and it has proved of value in cases 
reported by other roentgenologists; roentgen 
therapy effects a more permanent result than 
any other therapeutic measure used or recom- 
mended up to the present time. 

Various authors agree that the spleen is 
more sensitive than the bone-marrow to roent- 
gen rays. After moderate doses of the rays the 
leukocytes show an initial rise, followed by a 
pronounced fall and a subsequent rise to normal. 
The red cells show an initial fall after moderate 
doses of roentgen rays. This may last for long 
periods of time or the cells may rise to normal 
in the course of a few days. Whatever may be 
the ultimate success of roentgen therapy in 
erythremia, x-ray treatment is merely an 
agent recommended in an effort to find some- 

thing that will give relief to this class of patients. 

BY he treatment of the sple en Is given to stimu- 
late the functions of that organ. In the case 
reported, seven series of roentgen-ray treat- 
ments were given over the bones and the spleen, 
and in addition, at times, cross-fire applica- 
tions were given over the spleen because of the 
presence of myelitis. The seven series of treat- 
ments were given between December 3, 1917 
and April 20, 1920. After the series of treat- 
ments the patient’s blood count was practically 
normal and at the time the article was written 
he was feeling very well. He had no cyanosis 
or florid color, but the splenic enlargement 
persisted. In fact, the spleen was larger at the 
date of reporting than when the patient was 
first seen. 


although cer- 


DUNHAM, KENNON, and SKAVLEM, JoHNn H. 
Sinus Disease and Lung Infections. J. Radiol., 
Feb., 1923, Iv, 37. 

The first step in the differential diagnosis of 
lung diseases is to determine whether the lesion 
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is tuberculous or non-tuberculous. In any case 
of apical catarrh, purulent bronchitis, bronchi- 
ectasis or localized areas of pneumonia, infec- 
tion in the head or throat should be sought. 
The symptoms of incipient pulmonary tubercu- 
losis are the symptoms of a focal infection. 
A properly interpreted x-ray chest plate is the 
most valuable aid in the differential diagnosis 
of tuberculous lung lesions and acute infections 
secondary to sinus disease. 


Coiiin, Epwarp. A Study on the Roentgen 
Aspect of Tuberculosis of the Joints and its 
Relation to the Clinical Aspect, especially 
when under Treatment by Universal Light 
Baths. Acta Radiol., i, Fasc. 4, pp. 395-405. 

Even if the roentgen aspect reveals no 
sign of tuberculous changes, it does not exclude 
the possibility of the affection being tuberculous. 

2. Sometimes the roentgenological changes 
come only at a moment when the clinical symp- 
toms have considerably improved. 

3. The light treatment of surgical tuberculo- 
sis can yield extremely fine results, even where 
serious roentgenological changes are found; 
for which reason one cannot, on the basis of 
these alone, give a bad prognosis; because 
even very large destructions may be repaired. 

4. Complete roentgenological healing may 
occur long after the clinical symptoms have 
disappeared. 

5. Tuberculous osteitis can heal spontane- 
ously, but under light treatment the result is 
cosmetically and roentgenologically far better, 
and is attained more quickly. 

6. Simultaneously with clinical improvement 
considerable roentgenological deterioration is 
seen at times. In reality this is merely the sign 
of the diseased material being resorbed. 

Extensive arthritis in hand, ankle, knee 
and elbow-joint can heal with new formation 
of articular cartilage and good function. 

8. A joint-end seen deformed roentgenologi- 
cally can occur simultaneously with a com- 
pletely free function clinically. 


The Definite Form of the 
Acta Radiol., i, Fasc. 4, pp. 


WALDENSTROM, H. 
Coxa Plana. 
384-394. 
The diagnosis coxa plana essentialis can 

with certainty be made only during the evolu- 

tionary stage. The definite form can therefore 
only be studied in cases that are followed from 
the beginning of the disease. 


To endeavor to explain the definite form of 


coxa plana I have examined those cases where | 
have been enabled to follow the development 
from the beginning until the end of the period 
of growth. There were 22 hips; 10 of these have 
attained an age of over twenty vears. 
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The definite form, that | can hereby estab- 


‘ lish, is shown to be very variable in respect to 


the degree of the deformity, but the flattening 
of the caput, collum and acetabulum is common 
to all. 

By roentgenograms, from both frontal and 
lateral views, one can obtain a plastic picture 
of the form of the caput and collum in the 
different cases. It can then be seen how it is 
mainly the anterosuperior portion of the 
caput that is enlarged, and that this portion, 
in the more pronounced cases, lies outside of 
the articulation. With respect to the degree of 
the deformity, I have divided the definite coxa 
plana into three groups: 

. The caput preserves a rounded form. The 
caput and the collum can be well distinguished 
from each other and from the trochanter. 

2. The upper and frontal part of the enlarged 
caput lies close to the greater trochanter. This 
portion of the caput is seen in the lateral 
projection, greatly enlarged, lying outside of 
the articulation. The upper part of the collum 
is not seen 

3. The joint-surface of the caput is uneven 
and more or less excavated. The upper pole 
of the caput is edgeformed and usually lower 
than the summit of the greater trochanter. 


LAURELL, Huco. A Contribution to the Roent- 
genology of Genuine Mixed Tumors of the 
Trunk. Acta Radiol. i., Fasc. 4, pp. 406-417. 
The author has collected from the literature 

a number of roentgenologically examined, posi- 
tive, genuine, mixed tumors, localized to the 
pelvis, mediastinum or lungs; besides cases 
suspected as such. Of these only two could be 
roentgenologically diagnosed with certainty 
before the operation: viz., those of Josephson- 
Séderlund (1915) and Edeiken ( (1922). In both 
these cases a pelvic dermoid was present and 
the finding of dental elements in the wall of 
the dermoid cyst served to establish the 
diagnosis. In the other cases the diagnosis was 
not made until after the operation or remained 
uncertain, while neither at operation nor section 
could a positive diagnosis be made. 

The author shows some roentgenograms 
from a resected pelvic dermoid (not roentgen- 
examined before the operation) which con- 
tained a well-developed tooth with a distinct 
root-canal, also a retroperitoneal teratoma in 
the superior portion of the abdominal cavity, 
which he had roentgen-diagnosed in 19109. 
This latter case is described in detail. The find- 


ing of an irregular mass of bone, a cyst fully 
the size of an orange, and a tooth with visible 
root-canal enabled him to make his diagnoses. 

In agreement with other authors the writer 
emphasizes the importance of bearing these 
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mixed tumors in mind at the roentgen examina- 
tion of the inner organs of the trunk, which, 
thanks to the occurrence of bone and tooth 
elements, can be diagnosed in a fairly big 
percentage. Well-developed teeth are of partic- 
ularly great diagnostic value. If the teeth are 
deformed, however, or for technical reasons or 
others do not appear distinctly on the plate, 
then they can occasion misinterpretation. For 
instance, when shown to be in the urinary tract, 
they can lead to diagnoses of concretions in 
the ureter. 

The dental elements can lie 
these tumors or be imbedded in a distinct 
matrix of bone; they can be found isolated or 
multiple, deformed or normal. They can appear 
as permanent or as milk-teeth and at various 
stages of development. It is important to 
remember that tooth and bone elements can be 
found without the coincidental presence of a 
palpable tumor. 

If the mixed tumors contain no bone and 
tooth elements, then they cannot be diagnosed 
with certainty. However, it is of a certain 
diagnostic value if we can prove the shape of 
the tumor, which is possible with some of these 
growths. It is most easily accomplished when 
they are localized to the thorax and are sur- 
rounded with transparent pulmonary paren- 
chyma, but also possible when found in the 
abdominal cavity and pelvis. These 
mixed tumors (dermoid cysts) are 
a more or less rounded shape, but other forms 
of them can have rounded too, at 
least in part. 
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NorpeENntortT, S. On the Roentgen Treatment 
of Brain Tumors. Acta Radiol., 
4, pp. 418-421. 

A report of 19 cases of clinically diagnosed 
tumor of the brain, treated by roentgen irradia- 
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tion. Probably some of them have been cyst 
meningitis serosa etc., not responding to Irra- 
diation. Nine of them seem to be cured (some 


of them with remaining defects as, for instance, 
hemianopsia) and are surviving, one of them 
two and a half years, the others from three and 
a half to six and a half years after treatment. 
Through the good effects of irradiation the 
diagnosis of brain tumor is confirmed. 


Epuinc, Lars. The Results of our Treatment 
of Tuberculous Lymphadenitis by Roentgen 
Rays at Lund from 1908 to 1918. Acta 
Radiol., i, Fasc. 4, pp. 455-469. 

After having quoted the most important 
dates in the history of the radiotherapy of 
lymphadenitis, the author describes the 
development of the technique of this treatment 
at the Roentgenological Institute in Lund. 
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Since 1913 to 1914 this technique is charac- 
terized by the method of — irradiation with 
aluminum filters of 3-4 mm., of secondary 
filters in gauze, a focus distance of 18-20 cm. 
and doses varying from 1!9 to 5 H (larger 
doses only by exception); for pr Md on the 
contrary, generally not exceeding 2-3 H. The 
author himself maintains a certain reserve in 
respect to the use of stronger doses filtered by 
heavy metal, as to the disease. 

From a clinical standpoint he divides the 
process of the lymphadenitis into three phases: 
(1) simple hyperplasia of the tuberculous glands, 
(2) formation of large glandular masses with 
periadenitis, (3) suppuration softening with 
fistulas and scrofuloderma. 

The results of the irradiation for these phases 
are as follows: 

All the observations comprise 206 cases, of 
which 70 belong to the first phase, 32 to the 
second and 104 to the third. Recovery (dis- 
appearance or atrophy of the glands with small 
fibrous remnants) in group (1) has been made in 

70 per cent of these cases, in group (2) in 56 per 
cent, In group (3) 2 per cent; In 34, 6 per cent. 
An improvement has been made in 20 per cent, 
28 per cent and in 5,6 per cent, embracing either 
cases with diminution of the lymphomata or 
those where the treatment was interrupted or 
not yet concluded. Fourteen cases of recur- 
rences have been recorded (in 6, 7 per cent) of 
which 3 were from group (1) and 2 from group 
(3). There have been eight deaths. In calculat- 
ing the total duration of treatment, a space has 
been reached varying from 61% to 8849 months 
for the are groups. In the cases belonging 
to group (1) the treatment has generally yielded 
a hia result unless the lymphomata have 
already been strongly indurated. The great 
glandular masses with caseous degeneration 
take much time to resorb. In these cases the 
limits between groups (2) and (3) cannot be 
clinically established with certainty, but the 
gravity of the cases depends on the develop- 
ment observed during treatment, in this sense; 
that the latter facilitates suppuration, suppos- 
ing that such a tendency exists. The softening 
can also occur in solitary and absolutely 
mobile glands. 

In the event of suppuration the abscess is 
generally treated by incision, radical scraping 
and then tamponade for several days, after 
which the fistula is allowed to close. In suitable 
cases we endeavor to confine ourselves to 
punctures. If fistulas or scrofuloderma already 
exist, the treatment begins with scraping. The 
scars resulting from the incisions are often 
remarkably fine and equal. The soft lympho- 
mata do not give a bad prognosis in radio- 
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therapy; rather the contrary. A tardy softening 
can survive up to five years after the ceasing 
of the treatment. 

A comparison with the surgical statistics 
of the lymphomata shows that radiotherapy 
furnishes a much higher percentage (77 per 
cent against 44 per cent after operation) and a 
lesser number of recurrences (30 per cent 
against 28 per cent of operation cases). On 
the other hand, the treatment by roentgen 
rays offers a certain risk of secondary lesions 
of the skin. The author has observed such in 
36 cases, of which the half were, however, of 
very light nature. These lesions can, however, 
always be avoided by means of an appropriate 
technique. More serious lesions, such as 
atrophy of the skin with telangiectasia or pig- 
mentation, are not included in the author's 
observations. By radiotherapy the patient 
avoids the unpleasantness of a serious opera- 
tion, and the cosmetic result is often much to 
be preferred. The excellent results of irradiation 
show to the best advantage in cases where the 
surgeon has little success (abscess, fistulas). 

On the other hand, the radiological treat- 
ment suffers from the inconvenience of being of 
long duration, frequently also combined with 
tiresome and expensive journeys, which is a 
matter to be taken into consideration where 
patients with limited means are concerned. 
Operation is preferable for solitary and mobile 
lymphomata without softening, as well as for 
cases where there are great masses of indurated 
glands that have not been reduced after a cer- 
tain period of irradiation. A combination of 
universal light baths is often to be recom- 
mended, especially when diffuse, soft or fistu- 
lous lymphomata are in question, complicated 
by tuberculosis of the skin and a bad general 
condition. 


Axertunp, Axe. On a Device for the Dia- 
phragming of the Secondary Radiation during 
Roentgen diagnosis. Acta Radiol., i, Fasc. 4, 
pp. 480-486. 

After an account of the various contrivances 
designed by Bucky, Lotzin and Potter forthe 
diaphragming of the secondary rays in roent- 
gen diagnosis, the author describes a new model 
of a movable secondary diaphragm which has 
yielded extremely promising results. This 
diaphragm has the shape of a rotating, flat, 
circular plate of transparent material on which 
a number of close-set, spiral leaden strips are 
applied parallel to each other and centered 
exactly in the center of movement, and which 
are at the same time adjusted in the plane of 
the primary ray, so that they converge towards 
the tube-focus. 
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Heyman, JAMES. Results of the Treatment 
of Climacteric Hemorrhages by Radiun 
Therapy in the Radium Clinic, Stockholm. 
Acta Radiol., i, Fasc. 4, pp. 470-474. 

From 1916 to 1921 there were 49 cases of 
non-complicated climacteric hemorrhages 
treated at the Radium Institute in Stockholm, 
Sweden. These cases were subsequently fol- 
lowed. All of them were treated by radium. 
Single,treatments in 41 cases, of which 30 were 
intrauterine and 11 vaginal; in 7 cases, two 
treatments, and in 1 case, three treatments. 

Result: Amenorrhea in 32 cases, oligomenor- 
rhea in 16 cases. One case was unsuccessful. 


Ernst, N. P. Results of Treatment of Surgical! 
Tuberculosis with Carbon Arc-Light Baths 
Finsen’s Light Institute from 1913 to 1921. 
Acta Radiol., i, Fasc. 4, pp. 422-454. 

At the Finsen Medical Light Institute in 
Copenhagen, on the initiative of Doctor Reyn, 
“Finsenbaths” (carbon are-light baths) have 
been employed since 1913 for treatment 
of patients suffering from lupus or surgical 
tuberculosis. 

In all, 439 patients suffering from surgical 
tuberculosis have been treated; 145 cases of 
uncomplicated tuberculosis and 294 cases of 
tuberculosis complicated with abscess or fistulas. 

The results of the treatment have 
remarkably good. 

In 158 cases of uncomplicated tuberculosis 
in joints and bones 12 have broken off the 
treatment. Of the rest (146) 122 or 83 per cent 
were cured, 5 were improved and only 19 were 
unchanged. 

In 396 cases of surgical tuberculosis 
complicated with abscess or fistulas, 24 have 
broken off the treatment and 10 have died 
under treatment. Of the remaining 362, 332 or 
QI per cent were cured: 255 with free movement, 
55 with partial movement and 22 without 
movement; 15 were improved and only 25 were 
unchanged. 

As regards the results, one may remember 
that the greater number of the patients are 
adults (less than 44 are recruited from child- 
hood) and further, many of our patients have 
been ill for so many years that a priori any 
thought of recovery had to be excluded. 
Furthermore it may be remembered that many 
of our patients, on account of lack of space, and 
much against our wishes, have had to be 
treated ambulantly, and during the treatment 
they have lived in their exceedingly poor 
homes. 

The best results are obtained in cases of 
tuberculosis in hand, foot and elbow-joint, 
also in all forms of osteitis both complicated 
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and uncomplicated. The cases which have 
proved refractory are the uncomplicated tendo- 
synovitis, and the very old fistulous bon 


e alfec- 
tions in columna pelvis and coxa. 


Sears, NATHAN, P. A New Method of Making 
Ureteropyelograms. Surg., Gynec. é Obst., 
Feb., 1923, XXxvi, 274. 

A wax spindle about 2.5 to 3 mm. in diameter 
is placed on the whistle tip catheter about 1 to 

1.5 cm. from the tip. The catheter is threaded 


back through the cystoscope in the usual way 
of passing wax tips (described by Harris and 
also by Hinman). The Instrument is then intro- 
duced, the catheter with the bulb Is passed Into 
the ureter to be studied so that the bladder 
wall holds the bulb. This permits the tip of the 
whistle tip catheter to enter the ureter. The 
other side is catheterized and urine collected 
from each for study. The patient’s shoulders 
are elevated slightly and a 14 X 17 x-ray plate 
is placed under the back so that it inclines 
downward at an angle of about to to 15°. The 
ureter and pelvis are then gently filled in the 
usual manner. 

If the patient is flat on his back the upper 
ureter does not fill, probably due to the fact 
that the fluid, after crossing the iliac crest, 
flows rapidly to the pelvis and produces the 
The Trendelenburg position permits the kidney 
to fall upward and thus disturbs its casual 
position and does not give true information. 
After the exposure the catheter may be passed 
up; or, if the bulb interferes, another catheter 
In place of the opposite one, which can be 
removed, is passed to drain the fluid. However, 
the fluid usually flows back more quickly with 
the catheter low in the ureter than with the 
older method. 

By this technique accurate information 
regarding stricture or kink can be obtained and 
obscure causes of pain located. 


Strauss, A. The Problem of Radium and Sur- 
gery in the Treatment of Cancer. Obio M. J., 
Feb., 1923, xix, 85 
The author advocates the following methods: 

Because of the high operative mortality, the 

mutilating operation, to which few will submit, 

and the low percentage of cures, cancer of the 
tongue is a disease to be treated by radium 
to the local lesion and radium and operation to 
the glands of the neck. This also applies to 
recurrences and carcinoma of the lower lip. 

Carcinoma of the breast is still considered 

surgical disease and radium and x-ray are to be 

used as aids. In fundus growths heavy doses of 
radium should be applied intrauterine to stop 
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the growth of the cells in the uterus before 


hysterectomy. Radium ts gradually finding an 
extended field in both operable and borderline 
cases of cancer of the cervix. Because recur- 
rences do not take place in the uterus but in the 
parametrium and glands, no case of cancer of 
the cervix should be removed after raying. 
Radium its effecting nearly the same percentage 
of cures in cancer of the rectum as surgery, but 
a preliminary colostomy is necessary to avoid 
unbearable pain. 


de CouRMELLES, FoveaAu. R 


adioanaphylaxie. 


Arch. brag et de phy 
Nov., 1Q2 , No.. Pp. 327. 
The field of vadiation therapy is similar to 


those of the application of medicaments and of 


foods, in that idiosyncrasies actually make 
themselves apparent. In the early days of 
x-ray work, in 1896, A. Soret, of Havre, noted 


immediate burns, dermatitis, epilation; in fact, 
an entirely new “radiopathy” to the 
radiations. 

The apparatus used then was very weak and 
was employed more or less in the same fashion 
for all patients, with long applications; but 
on the whole, patients were burned very little. 
It seems, therefore, well to admit that there 
may be a special sensibility, an idiosyncrasy, 
today called radiosensibility. 

On the other hand, some patients (or rather, 
the majority of patients, because radio therapy 
of fibroma came quickly) stood the first treat- 
ments very well, while, when treatment was 
omitted for a certain time, on resumption of 


due 


treatment violent general or local reactions 
were frequently noted. This could not be 


explained as a cumulative effect, and for lack 
of a better explanation this radiopathy was 
called radiation sickness (A. Béclére). 

The author goes into an extensive discussion 
of the untoward effects of radium and x-rays 
upon patients, physicians, and_ technical 
workers, and concludes that, whatever its 
nature, radio anaphylaxis does exist. He 
suggests that some day there will be discovered 
a means of desensitizing radiologists and others 
who are subject to It. 


BéEcLERE, M. Existe-t-il des Fibro-Myomes 
de [Uterus Réfractaires 4 la Roentgen- 
théraphie? Arch. d’électric. méd. et de 
physiothérapie, Dec., 1922, No. 483, p. 362. 


The author claims that before the natural 
menopause, especially in young women, the 
ideal in the treatment of uterine fibroids would 
be to destroy the lesion while conserving the 
organ and its function. This ideal is occasionally 
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realized. Nearly always it is necessary to pursue 
the treatments until the periods have been 
suppressed. This suppression and the hot 
flashes which accompany it are in the great 
majority of cases the indication of cure. At 
this time all loss of blood has ceased and the 
fibroids, which have already more or less 
notably diminished in volume, continue to 
retrogress and occasionally disappear com- 
pletely. Sometimes, in spite of the suppression 
of the menstrual function, the losses of blood 
persist more or less abundantly and always 
irregularly. The question brought up in this 
connection is, therefore, subdivided into two 
parts: 

Does roentgenotherapy always bring 
about suppression of the periods with more or 
less notable retrogression of the myoma? 

2. Does roentgenotherapy always cause the 
cessation of all loss of blood? 

The first question is answered in the affirma- 
tive, not only because in his series of 700 
observations the author has always obtained 
suppression of the periods with more or less 
notable diminution in the size of the tumors, 
but also because in patients who have under- 
gone long treatment without success by well- 
known or even renowned radiologists, who 
have without doubt not given a sufficient 
depth dose, the author has, with correct tech- 
nique obtained the desired result. By way of 
illustration he reports 10 such cases, of which 
7 had been treated with the x-rays and 3 with 
radium. 

The answer to the second question, according 
to Béclére, is not so definitely affirmative. 
When the losses of blood persist after suppres- 
sion of the periods—these losses not being due 
to the exceptional coincidence of an epithelioma 
of the intrauterine mucosa which demands 
hysterectomy, or to the presence of a polypus 
which requires vaginal excision— these bloody 
losses sometimes cease of themselves without 
further irradiation; although in other cases, 
when they are more abundant and more fre- 
quent, they necessitate persistence in the 
treatment, finally disappearing under its influ- 
ence. However, there is a small group of cases 
which, in spite of repeated treatment, finally 
require surgical intervention. This has been 
observed by Béclére seven times In 700 cases. 
In these seven cases hysterectomy was success- 
fully performed.and revealed in the cavity 
of the uterus a submucous fibroid of greater 


or less size, without any other lesion of 


the mucosa. In spite of these seven cases, 
the author insists that the presence of sub- 
mucous fibroids is not a contraindication for 
roentgenotherapy. 
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Nocier, Tu. Traitement de |’ 
Amygdalienne par les Rayons x. Arch. 
électric. méd. et de pbysiothérapie, Dec. 
1922, No. 483, p. 364. 

The author gives a brief history of the 
method described in 1913 by himself and 
Regaud for the treatment of  tonsillar 
hypertrophy. 

Soft hypertrophied tonsils in which the over- 
growth of tissue involves the lymphatic 
follicles, that is, the lymphoid tissue, consti- 
tute the only form of hypertrophy in which the 
x-ray treatment is truly useful. 

The results are very satisfactory and there 
have been noted no recurrences when the dose 
was sufficient. 

Radiotherapy is a mode of treatment which 
is painless, which does not expose the patient 
to any complications, and which is not accom- 
panied by any risk of fatal hemorrhage. It is 
the only method to be employed in hemophilia 
and nephritis, and for infants below the age of 
f our years. 


Lepoux-LeBarp. Le cancer des radiologistes. 

Paris méd., April 8, 1922 

The author discusses the cancer that 
develops on a chronic radiodermatitis, which, 
like all persisting irritations, favors the develop- 
ment of cancer. He believes that it is rather 
frequent to find this malignant transformation 
occurring in chronic radiodermatis—20 to 30 
per cent of cases. Clinically he distinguishes 
two varieties: (a) the verrucous form; (b) 
the ulcerating form. The malignancy of this 
type of cancer Is very great, causing 15 cases 
of death out of 77 observations. The appear- 
ance of this lesion is similar to the appearance 
of the lesions of the chronic radiodermatitis 
which surrounds it. There are no special 
characteristics, either clinical or histological, 
to differentiate the lesion," and error is therefore 
easy. 

The treatment should be especially directed 
to prevention, because with reasonable _pre- 
cautions the disease is preventable. In the 
younger generation of radiologists these pro- 
fessional radiodermatitis lesions are exceptional. 
Epithelial verrucosities should be destroyed, as, 
for instance, by carbon dioxide snow. Roentgen 
therapy has given some good results, but it is 
especially with radium that the author has seen 
complete cures. 


LILIENTHAL, Howarp. Resection of the Lung 
for Suppurative Infections. Ann. Surg., 
Mch., 1922, Ixxv, 257. 

This interesting article contains a section on 
bronchoscopy and x-ray examination. Within 
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limits, the more one knows of the location 
and character of the disease before operating 
the better. But though the author heartily 
favors bronchoscopy, it need not be employed 
in every case. After all, the chest is to be 
opened, and opened widely, and conditions may 
then become apparent that could not possibly 
have been predicted. The really necessary 
things to know are (1) whether the disease is 
in the upper or the lower part of the chest; 
(2) whether it is near the hilum or near the 
periphery; (3) whether there is perhaps a 
foreign body or a tumor present in the bronchus 
as a cause of the suppuration. 

The x-ray may show all these things. In 
making roentgenograms in all chest cases the 
upright position is the best for completeness. 
The diaphragm is low and the chest capacity 
greatest. In the prone or supine posture the 
diaphragm is crowded upward by the abdomi- 
nal viscera, and in its turn, distorts the appear- 
ance of the thoracic organs. Level lines in the 
presence of air and fluid cannot be seen when 
the patient is recumbent with the rays passing 
from front to back vice versa. When the 
patient cannot be placed upright, the exposure 
may be made anteroposteriorly while he lies 
on his unaffected side. Fluid levels may thus 
be demonstrated, and by taking the picture in 
both positions the size of the cavity can be 
estimated, and unsuspected ones 
discovered. 

Sometimes, however, bronchoscopy will reveal 
what the x-ray cannot disclose. For instance, 
the x-ray may show a triangular shadow and 
the history may indicate the presence of intra- 
pulmonary suppuration; but the bronchosco- 
pist may find and remove an aspirated lemon 
seed, which caused all the 
trouble. Also, it may be convenient to know 
whether the a is coming from one or more 
lobes when the x-ray shadow leaves one in 
doubt: this more as a matter of prognosis 7 
influencing technique. 
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BaiLey, Haro_p, AND Quimsy, Epitn. The 
Use of Radium in Cancer of the Female 
Generative Organs. Am. J. Obst. e> Gynec 


Feb., 

This paper de eculinas the Memorial Hospital 
technique for the employment of radium in 
cancer of the female generative organs, and 
is a collaboration between the gynecological 
and physical departments. 

The history of the work is carried back to 
January, 1915. Tables, photographs and draw- 
ings are given showing the employment of the 
“bomb” with which the authors have 
able to give as high as 3,000 me. 


1922, Ill, 117 
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radium treatment in the vaginal vault with 
but little irritation of the bladder and the 
rectum. 

The original article contains full details 
which are well worth study. The full technique, 
using the external radiation as an aid to the 
capsule and bomb, was not in routine use until 
1918. If the advanced primary cancer and the 
recurrent cancer groups are taken together, 
there were 132 cases treated previous to Jan- 
uary 1, 1918, and there are but 5 cases alive 
today. If these same groups are taken for 1918, 
there are 76 cases, and 15 are alive; for 1919, 
112, and 40 living; for 1920, 129, and 85 still 
alive. While the prospects of greatly reducing 
these figures are present and sure, nevertheless, 
the indications are that in these groups the 
greatest advance has been made. 

The follow-up of the operable and borderline 
classes will have to be continued through 
three or four more years before deductions 
may be made. The author’s present figures 
are remarkable and indicative. 

In the prophylaxis after hysterectomy great 
care must be used that the tissues are not 
overradiated. The end results in this class are 
very good for the time elapsed since treatment. 


CorFrey, Rosert C. 
the Rectum. Ann. 
500. 


Treatment of Cancer of 
Surg., Oct., 1922, Ixxvi, 


The author recognizes surgery as the princi- 
pal method of treatment of cancer of the 
rectum. For obvious reasons the cautery may 
be eliminated except in the lower two inches, 
and even there is has no advantages. In the 
opinion of the author, the application of the 
x-ray Is impractical owing to the anatomical 
location of the lesions. It is interesting to note 
the author’s conclusions regarding radium, 
in which he has been greatly disappointed 
and for no reason which he is able to explain, 
in view of the remarkable success of radium in 
the treatment of cancer of the uterus. 

Hochenegg’s clinic reports more than 700 
cases of cancer of the rectum treated. Of these, 
28 were treated with radium and only one gave 
good results. Many were made very uncom- 
fortable and were worse than if no treatment 
had been given. 

Coffey reports 8 cases in which he employed 
radium in connection with a preliminary colos- 
tomy, the radium being drawn immediately 
into the growth as accurately as it could be 
done in carcinoma of the cervix. In some of 
the cases a rectal tube was passed down through 
the colostomy opening and out through the 
rectum. Radium tubes were arranged in tandem 
in the rubber tube. An annular pack of gauze 
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was sewed around the tube just partially 
covering the lower tube of radium. This 
circular pack of gauze was for the purpose of 
stopping the tube in the growth as it was 
drawn upwards. Gauze was then packed in the 
rectum below this and a safety pin passed 
through the end of the tube as it emerged from 
the colostomy opening. In cases where the 
growth was strictly limited to one wall of the 
rectum, a sheet of lead was placed on the oppo- 
site wall for its protection. In one case of very 
extensive cancer of the lower rectum, the 
growth apparently was temporarily killed. An 
annular scar took its place. Owing to the 
advanced condition of the disease, the patient 
died within a few months with extension 
farther up in the pelvis. No other patient was 
even temporarily cured or made more com- 
fortable. Several of the patients suffered 
unspeakable pain, apparently the result of the 
radium. This pain was either in the back or in 
the bladder, or both. 

The author concludes that he will never use 
radium again in cancer of the rectum, except 
for some very extradorinary reason, and this 
statement is made in face of the fact that he is 
very enthusiastic in recommending radium in 
cancer of the uterus, even to the point of almost 


excluding radical surgery in carcinoma of the 
uterus. 


Lane, Laura A. A Study of the Tonsil Ques- 
tion with a Preliminary Report of Roentgen- 
Ray and Radium Therapy in the Treatment 
of Pathologic Tonsils. Minn. Med., Feb., 
1923, VI, 97. 

The author has summarized studies covering 
observations of more than 30,000 patients. 
These indicate that after cne to four years 
subsequent to operation permanent results are 
manifest in only about one-half the patients. 
The tonsil has some function, according to this 
author, and more effort should be made to 
preserve the tonsils, especially in children. 
Greater care should be taken in studying patients 
with tonsil disease and in selecting cases for 
operation. 

During the year ending September 30, 1922, 
the writer had under treatment and followed 
up 42 patients treated with roentgen rays and 
24 treated with radium or both combined. 
Careful bacteriological studies were made of 
many of the cases, showing a decided lessening 


Translations and Abstracts 


of the number of bacteria. In several cases 
the streptococci were entirely absent as long 
as ten months after treatment. The author 
does not claim that radiation will do away 
entirely with the bacteria, but mechanical 
drainage established through skrinkage and 
narrowing of the crypts is beneficial in reducing 
the bacterial flora of the tonsils 
pharyngeal tissues. 

In the author’s series there were four cases 
with notable thyroid enlargement. In_ all, 
improvement in the size of the thyroid has been 
noted. The author’s results have been most 
striking in children and adults of a decided 
lymphoid hyperplasia type; also in patients 
with cervical adenitis associated with tonsil 
pathology 


and nasal 


Cu1zzo_a, GIuLIANo. Su Due Casi di Lussa- 
zione Palmare Totale dell’ Osso Semilunare. 
Radiol. med., Dec. 12, 1922, ix, 512. 


The author gives a very extensive review of 


the literature on the subject from the x-ray 
standpoint and a number of illustrative cases, 
including two new ones. An excellent bibli- 
ography is appended to the article. 


Moore, C. N. Physical Principles Underlying 
the Development of High Voltage Roentgen- 
Ray Apparatus. Arch. f. Dermat. u. Sypb.,Oct., 
1922, VI, 455. 

This is an excellent presentation of the 
physical basis of deep roentgen therapy. Among 
other things, the author declares that at 40,000 
volts the shortest wave- -length 1 is about 0.3 A, 


and this decreases to about 0.1A at 90,000 volts. 


At the same time, the intensity of the waves of 


shorter length has tremendously increased. 
There are still a lot of long wave-lengths present, 
however. The same thing holds true as we go 
to still higher voltages. At 165,000 volts, the 
shortest wave-length is 0.075 A. The wave- 
length of the gamma rays from Ra-C is approxi- 
mately 0.004 A, According to the work of Ellis 
in England, it would require a voltage of 
3,000,000 on the tube to produce roetngen 
rays of this short wave-length. It is evident 
from these measurements that Increasing the 
potential applied to the tube results in the 
production of a greater quantity of more pene- 
trating rays. A number of interesting graphics 
are presented which should interest anyone 
practicing roentgen therapy. 
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